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ERHAPS in the whole range ot physiological and anatomical 

studies, no subject is invested with a deeper interest than that 
of the sensory organs. It is by means of them that we first 
become aware of our own existence; it is by means of them, in 
other words, that consciousness is first awakened in us, and it is 
through them that we subsequently continue our acquaintance 
with the outer world. It would be of great importance, were it 
possible, to arrive at some general conclusion regarding their 
morphology—some general view regarding the essential elements 
or the essential conditions of their structure. Judging from our 
knowledge at present it may seem that an attempt in this direc- 
tion would be fruitless. Notwithstanding there are several prime 
facts which do not seem to have attracted the general attention 
which their importance deserves, and these when placed in their 
proper relations may give a new character to the subject, and 
perhaps open new avenues for investigation. 

It will be interesting, therefore, to hastily review what is known 
regarding the convstané elements of the various sensory organs. 
Under this head, of course, it will be unnecessary to consider the 
more or less mechanical arrangements by which force is con- 
ducted, and we will adhere, therefore, to that part of the litera- 
ture only which treats of the ultimate structures by which impres- 
sions appear to be received. 

1 Read before the Alumni Society of the Auxiliary Department of the University 
of Pennsylvania, March 29, 1878. 
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It will be found most expedient to commence with the organ 
of hearing. 

Here the percipient structure is either situated in, or consti 
tuted by, the epithelium of the maculz acusticce of the ampullie 
and saccules, and by Corti’s organ. Concerning //7s there can be 
no doubt, and were we to analyze the subject no farther, it would 
be sufficient for our purpose. The epithelium of the macula 
acustica, as we know, is made up of several kinds of cells. 
Prominent among these is one bearing a hair-like structure on its 
peripheral end, and possessed of central out-runners or pr CESSES, 
Now regarding the distribution of nerve-fibres to these acoustic 
spots we may hold the following views: cither that the nerves 
end in plexuses and loops zz or immediately éexeath the epithel- 
ium, or that they are directly continuous with cither the cylin- 
drical, the stellate or the hair-bearing cells. Almost any one of 
these suppositions would suffice for the main points of the gen- 
eralization I have in mind, but when we turn to the literature 
bearing immediately on this point, we learn that the constant or 
essential element of the macule acustica, and in fact of the 
organ of hearing, appears to be a cell bearing a central and a 
peripheral process. This cell is constant throughout vertebrates 
and, as far as known, throughout invertebrates. The entire liter- 
ature makes it also more than probable that these cells are 
directly continuous with nerves. Thus, Max Schultze already in 
1858 (Muller's Archiv), in speaking of the ultimate nerve ter- 
mination in the ear of the petromyzon, ray, pike, etc., advanced 
strong grounds in support of this view. Dciters, in 1860 (M.A.), 
described the hair-cells of birds, and considered their connection 
with nerves probable, while in 1862 (/ézd.) he described the hair- 
cells of amphibians, and in the “lagena” believed them to be 
directly continuous with nerves. About this time, also, F. E. 


ahi! 


imed to have seen the direct transition of nerve fibres 


into the auditory hairs of young sea gudgcons. In 1867, Hasse 
Zeitsch. d. Wissensch. Zoologie, Bd. xvii) described the hair-cells 
birds, and said that he clearly made out the entrance of the 
nerve-fibres into them. He said that he frequently traced the 
central processes of the cells for long distances in the course of 
the nerve-fibres, and vice versa, he traced the nerve-fibres in the 


direction of the central processes. Odenius, 1867 (A. f. M. A.), 


advocates for man the same thing. He says, that all comparative 


1878. | The Sensory Organs. 581 


researches point to that conclusion; that the fibres of the auditory 
nerve do not end in loops, that they do not become continuous 
with the blunt-ended cylindrical nor the stellate cells. The only 
remaining element is, therefore, the hair-cell, and this in every 
way supports the view of its nervous connection. It not only 
becomes stained with osmic acid (Waldeyer, Stricker’s Hdb.), 
similar to nerve fibres, but its central process presents the same 
appearance as the latter. In 1868, Hasse (Z. f. W. Z., Bd. xviii) 
investigated the ear of the frog, and strongly expressed the same 
view as maintained by the previously mentioned authorities; in 
fact, in one instance he believes to have really seen the nerve ter- 
minating in the hair-cell (stabchenzelle), but does not lay too much 
stress upon it. Waldeyer, 1868 (Stricker’s Hdb.), claims the 
nervous continuity of the inner hair-cells of Corti’s organ as a 
positive fact. He says, “the inner radial (nerve) fibres pass, as I 
have often been able to prove, directly through the granular layer 
and terminate in the pointed ends of the inner hair-cells.” Gott- 
stein, 1872 (A. f. M. A.), like Waldeyer, says, that the inner radial 
nerve-fibres enter the inner row of hair-cells, while the outer are 
supplied by fibres stretching directly across the tunnel formed by 
Corti’s arch. Ladowsky, 1876 (A. f. M. A.), expresses emphati- 
cally the same conclusions maintained by Gottstein. He asserts 
notwithstanding the purely negative results of Nuel (A. f. M. A. 
vill), the nervous connection of the hair-cells strenuously as fol- 
lows: “T assert, alone with Boctcher, that the connection between 
nerves and cells can nowhere be demonstrated so clearly as in the 
cochlea... . . Boetcher says, that he could, with some animals, 
as the hedgehog, find the connection of the nerves with the end- 
cells in almost every section.’ 

The Organ of Smell—This, when analyzed, appears likewise to 
consist of a cell with a central and a peripheral process. The 
outline of the literature is as follows: 

In 1857, Ecker described the epithelium of the olfactory 
region (Z. f. W. Z. Bd. viii), but did not claim any nervous con- 
nection with cells. Later investigators, however, J. L. Clark and 
Max Schulze, strongly advocated the view of the direct nervous 
continuity of the so-called “olfactory” cells. Clark, 1862 (Z. f. 
W. Z. Bd. xij, traced the nerves into a fine sub-epithelial plexus, 
and thence believed them to become continuous with the central 
processes of these cells. Max Schultze, 1863, (Abh’dl’g. d. 
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Naturges. zit Halle, vin), described the olfactory cells of fish 
amphibians, birds and mammals, and strongly argucd for their 
direct continuity with nerves. His theory rests on the complete 
chemical and morphological analogy between the central ends of 
the olfactory cells and the nerve fibrilla:. Prof. Babuchin, 1868 
Stricker’s Histology), Says that he possesses a ¢ hloride of cold 
preparation from a tortoise, in which can be observed the imme- 
diate passage of the nerve fibrilla into the epithclial layer, ‘ where 
they can be followed into the nuclei of the olfactory cells.” He 
says, “ this might raise M. Schultze’s hypothesis to an actual fact 
if we possessed in the chloride of gold a substance which stained 
only nervous elements, and if this re-agent were not so very 
incertain in its action.’ Von Brunn, 1875 (A. f. M. A. xii), 
describes, in addition to the epithelial and olfactory cells described 
by Clark and Schultze, a homogeneous membrane covering the 
olfactory region of mammals, and which is pierced by the per- 
ipheral processes of the olfactory cells. This arrangement would 
seem to exclude the epithelial cells from immediate contact with 
any substance inhaled into the nostril, and confine such contact 
entirely to the peripheral ends of the olfactory cells. This would 
vo very far to establish the fact that the olfactory cell is the es- 
sential or percipient structure of the organ of smell. At any rate, 

is a cell peculiar to the olfactory region, is coxs/ant throughout 
vertebrates, and like the corresponding structure in the organ of 
hearing, the weight of evidence is in favor of its direct nervous 
continuity. 


The Organ of Taste-—Here we mect with a peculiar dif- 


ficulty at the outset, and one to which the consideration of other 

organs is not subject. It is at first a matter of doubt as to what 

structure really constitutes the organ of taste. From the litera- 


ture of the subject, however, I think it may be fairly attributed to 


the so-called taste-buds, as is almost unanimously done by the 


investigators of these organs. The taste-buds are distributed 
most thickly where the sense of taste is most acute, and less 
thickly on parts of the tongue where the sense of taste, fer se, is 


but where the geveral sensibility is greatest, as the tip and 
anterior part of the dorsum. What gives the most ground for 
doubt regarding their gustatory function, is that Verson has found 


them on the lower surface of the epiglottis and Krause on the 


> 


dorsum of the same. The latter, however, does not consider this 
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papillae of the frog, while Leydig first described the “taste-disks ” 
of fishes, and was disposed to consider them as tactile organs 
(1851, Z. f. W. Z. Bd iii also 1857, Lehrb. d. Hist.). Billroth, 
1858 (M. A.), and Hoyer, 1859 (M. A.), both described the 
peculiar epithelium of the taste-papilla of the frog, and while the 
former thou wa a connection between it and nerve-fibres prob 
able, the latter described the nerves as terminating bluntly 
beneath it. cele Key, however, 1861 (M. A.), described the 
same structure and pictured the nerve-fibres as directly entering 
certain cells, which are designated by the term “taste-cells.” His 
results were attacked by Hartman, 1863 (M. A.), who, although 
he could assign no definite termination to the nervy nself, sup- 
posed them to end in plexuses beneath the cells. Beale, howey 

1865 (Phil. Transactions), strongly supported Axel Key in the 
essential points. IIe showed that Hartman had destroyed the 
finer structures by his method of examination. Speaking of the 
nervous connection of these cells, he says: “ In many specimens 
[ have seen, and most distinctly the delicate network of fibres (in 
the body of the papilla) continuous with the fine nerve-fibres in 


the summit of the papilla, and I have demonstrated the continuity 
of these fine fibres with the matter of which the outer part of 
these peculiar cells consists. .......... Upon the whole, I 
am justified in the inference that there is a structural continuity 


between the matter which intervenes between the masses of ger 
minal matter at the summit of oe aie and the nerve-fibres in 
its axis, and | consider that an impression produced upon the sui 
face of these peculiar cells may be conducted by coxtinuzty 
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f“ssue to the bundle of nerve-fibres in the body of the papilla.” 
In 1869 (Quart. Journal Micr. Science), Beale reiterated the same 
statement. In 1867, Engelman (A. f. M. A., iv) investigated 
the taste epithelium of the frog, and in the essential points of a 
cell with peripheral and central processes, and of the last being 
continuous with nerve-fibre, he agrees with Axel Key. Dr. Mad- 
dock, 186g (Monthly Microscop. Journal), also investigated the 
same structure. He describes the taste-cells or rod-cells, as he 
calls them, and strongly supports the view of their direct nervous 
continuity. He says that the sensory nerves of taste do not ter- 
minate in free ends, “ but in terminal organs consisting of nerve 


matter surrounding a germinal mass or nucleus; in fact,” says he, 


“T regard them to the plexus of nerves beneath the papilla in the 
same relation as the retinal rods to the optic nerve.” 

In 1863 (Z. f. W. Z., Bd. xii), F. E. Schulze redescribed the 
taste disks of fishes and laid great stress on the fact that these 
structures are found in greatest number just where the glosso- 
pharyngeal nerve is most thickly distributed. They are found on 
the gums, the tongue rudiment, the inner side of the gill arches 
and the barbels, but also in lesser numbers on the lips and skin 
of the head and body. These last, as Schulze supposes, are 
probably for the purpose of pereciving at some distance sub- 
stances dissolved in the water. He describes the taste-disk as 
consisting essentially of two kinds of cells, one being merely a 
supporting structure, and the other the percipient structure. The 
latter bears a central and peripheral process. In 1867, the same 
observer (A. f. M. A. ili, p. 152), states that the peripheral pro- 
cess bears a small hair as it does in mammals. In 1870(A. f. M. 
A.), he also described the taste-dises of the tadpole, and remarked 
their close resemblance to those of fishes, which might almost 
have been predicted. 

In 1868, Schwalbe (A. f. M. A. iv,) and Loven (Ibid.) de- 
scribed almost simultaneously and independently the taste- 
buds of mammals. Their descriptions agreed in all essential 
points; namely, in there being two kinds of cells, one having the 
value of a protective or supporting structure, and another which 
had a central and peripheral process and which was probably 
continuous with nerve-fibre, which in its chemical reaction it re 
sembles (Engleman in Strickers’ Hdb.). Subsequent investigators 


have merely corroborated the results of the preceding. Thus, von 
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Wysen, about 1870 (A. f. M. A. vi); von Ajtai in 1872 (A. f. M. 
A. vii); Honigschmied in 1873 (Z. f. W. Z. xxii), who also noted 
the occurrence of taste-buds on the /rce or upper surface of cir- 
cumvallate papilla, though their presence here was not constant 
and they were generally smaller than those found on the sides. 
He says, also, that there can hardly be any doubt regarding the 
continuity of the taste-cells with nerves. In chloride of gold 
preparations from the cat he traced the nerves directly into the 
buds, and what is worthy of remark, the cover cells were xo/ 
stained by chloride of gold, while the taste-cells zere. 

Before proceeding any farther, it will be necessary for the cor- 
rect understanding of the view I wish to present, to consider 
some organs not possessed by man. 

In fishes and amphibians we find a set of organs whose sensory 
character was first claimed by Leydig in 1850 (M.A). I refer to 
the so-called “mucous canals.” In 1861, F. E. Schulze (/ézd.) 
re-described these organs as containing small cellular elevations, 
from which arise a number of stiff parallel hairs, which reminded 
both him and Leydig of the auditory hairs. A profile view of 
the typical structure, according to Schulze, reveals a hyaline cy] 
inder generally much longer than the hairs, which it encloses and 
to which it allows free access of water. In speaking of the rela- 


tion which the nerve fibres bear to the cellular elevations, he says: 
“In the lower layer I see round cells .... . These J take to be 
connective tissue cells. Between these last we see in fishes of a 
certain degree of development (15 mm. and over), sharply con 
toured nerve fibres which are given off from the nerves approach 
ing the elevation. After they have passed between these cells 
they terminate by means of a “ conical narrowing ”’ in the abov: 
mentioned hairs. This is most readily seen by fixing the eye 
upon a single hair and then following the inward continuation of 
the same. In so doing we recognize as the base of the hair a con 
ical body which protrudes over the epithelial surface... . This 
little ten-pin-shaped body (Kegel) we again recognize as the nar 
rowing of a nerve fibre lying between the epithelial CONS 
In 1870 (A. f. M. A.), F. E. Schulze re-investigated these organs, 
and made some important additional statements. What he had 
previously described as a ten-pin-shaped narrowing of the nerve 
fibre into which the hair is inserted he now describes as a nucle 


ited cell; 7. e. he now describes as the ultimate sensory apparatus 
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in the mucous canals or side organs of fishes and amphibians 
certain nucleated cells bearing hairs and connected with nerve 
fibres. His conclusion regarding the function of these structures 


is as follows: That the side organs “ represent a sensory appa- 
ratus especially adapted to presence in water, and for the purpose 
of appreciating mass movements of the surrounding medium 
against the body of the fish or of this against it, and also to per- 
ceive coarse waves which are promulgated by the water and which 
have longer periods of vibration than those appreciated by the 
organ of hearing.” 

Transitional forms between such of the side organs as have 
large, hyaline cylinders and which stand out directly from the 
body of the fish, and the completely covered mucous canal, are 
present. Some are described in which the cylinder is small, rudi- 
mentary or absolutely wanting. Others still which are situated in 
a groove or depression of the surrounding skin, and some in 
which the edges of the groove overlap and thus form the transi- 
tion to the covered mucous canal. The significance of this is 
unmistakable. In 1868, Franz Boll (A. f. M. A. iv) investigated 
the mucous ampulla of the snout of the shark and the Zorpedo 
marmorata, and described and pictured as the essential and per- 
cipient structures of these organs cells with central and _per- 
ipheral processes, and argued for the nervous continuity of the 
same. Langerhans, 1873 (A. f. M. A. ix), described the side 
organs (or organs of a sixth sense as Leydig calls them) of the 
larva of Salamandra maculosa. His results agree in every par- 
ticular with those of I* E. Schulze. Malbranc, 1876 (Z. f. W. Z. 
xxvi), also supports the results of F. E. Schulze and Langerhans 
completely. Previously the side organs had been described only 
in /arval amphibians, but Malbranc also found them in the adult 
forms of Proteus, Siredon, crisfatus and teniatis. 

That the essential or percipient structure of the side organs 
can be expressed in the same terms as the auditory, olfactory and 
taste-cells, seems indisputable, nor can we fail to appreciate the 
significance of this fact. Indeed, already in 1862 Max Schultze 
expressed views regarding the identity of the nerve terminations 
in the organs of hearing, smell and taste; and in speaking of the 
common sensation of fishes, he says (Sitzbericht d. Niedl’d. Ges. 
zu Bonn. 1862), “ Here there are places in the skin where the 


nerve-cells not only protrude themselves into the epidermis, but 
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also carry hairs which extend beyond the epithelial surface, as in 
the ear. They serve probably as tactile organs of the most deli- 
cate character in order to take note of movements of the water 
which would not be appreciated by ordinary organs of touch.” 

In man the character of the medium in which he lives and the 
dryness of the epithelium, would seem to forbid such a structure, 
yet it becomes a very interesting question whether in mammals in 
which the necessary external conditions are present such a struc- 
ture reappears. Indeed, our intcrest is perhaps augmented when 
we find that Camper, about 1822, discovered innumerable open- 
ings on the lower jaw of the whale, which were like the mucous 
canals of the pike. Concerning their structure and even their 
presence in other Cetaceans nothing is known. 

There are certain great facts of embryology which might 
almost lead us to suspect from an “ @ frzovz”” point of view some 
bond of union between sensory organs. In the first place, the 
nerve epithelium of the car, the olfactory region and the taste- 
buds, are developed from one and the same layer, namely, the 
epiblast of the embryo. Again this layer is the same as that 
from which the central nervous system is developed, and this fact 
alone would naturally lead us to look for the ultimate sensory 
apparatus in the efithehum. These organs being developed in the 


same layer, we might expect to find some morphological connec- 


tion or relation between them. The ear, as we know, is formed 
by an inflexion of the epiblast, while the nasal and oral cavities 
are lined by the same layer. Therefore, if, as we have seen, there 


are sensory cells in the epithelium covering the body, the cavities 
formed by the inflexion of this epithelium would contain these 
sensory cells. 

For the ear, even additional evidence is furnished by the Savian 
vesicles of the torpedo. These are closed fibrous capsules, con- 
taining an interior granular substance, and supplied by a nerve 
twig. They are arranged in linear series bordering the anterior 
part of the mouth and nostrils, and extending over the surface of 
the fore part of the electrical organs (Owen, Comp. Anat.; and Boll 
M. A. 1875). Max Schultze was the first to investigate the his- 
tology of these organs. He tells us that they contain an epithelium 
bearing stiff, non-vibratile hairs, and he expresses the opinion that 
the nerves bear the same relation to it as in the ear, nasal m. m. 


ctc. Boll (M. A. 1875) re-investigated the Savian vesicles and 


| 


588 The Sensory Organs. | September, 


described them more minutely. He corroborated the general 
statements of Max Schultze with regard to the hair-bearing epi- 
thelium, stating that the hairs are so very perishable that they can 
only be observed in fresh preparations. He finds on the floor of 
the vesicle three small eminences lying in the direction of the 
fibrous attachment, the middle one being the larger. These are 
constituted by cylindrical epithelial cells and the perceptive cells, 
while the rest of the vesicle is lined by a flat epithelium. The 
nerves are distributed erclustve/y to the eminences, and are, as 
Boll thinks, probably continuous with the perceptive cells. These 
bear peripheral and central processes. 

Regarding these organs Max Schultze (Abh’dl'g. d. N. ges. zu 
Halle. 1863) makes the following interesting remarks: “As they 
are Closed vesicles and lie somewhat deeply hidden, we can look 
upon them as the transitional forms between fecl-hairs ending 
freely in the water and which are possessed by fishes and naked 
amphibians, and the nerve-hairs of the ampulla of the organ of 
hearing. In this last, the arrangement of the nerve-endings for 
the perception of sound waves from the endolymph, is evidently 
so similar to the structure in the Savian vesicle, that the question 
might arise whether the latter belongs to the sound perceiving 
organs. As the electric ray possesses very well-developed organs 
of hearing in the shape of otolith saccules and semicircular canals, 
there are no grounds for ascribing yet another organ of hearing 
to it. Therefore we adhere to the supposition that the Savian 
vesicles are a special modification of the organs of common sen 
sation... .” Further on, he says that they probably appreciat: 
coarse waves or vibrations in the water. 

A very significant fact, and which probably brings the sid 
organs or mucous canals, the Savian vesicles and organ of hear- 
ing into the same category, is the following: The Savian vesicles 
are supplied by the 4/7 pair of nerves, while the mucous canals 
or side organs are supplied by the lateral nerves, which again ar 
made up largely of the fifth, in some fishes almost entirely; and a 
most remarkable fact, but one which is entirely explainable by 
embryological data, is, that in one fish, the skate (Owen, Comp. 
Anat.), the auditory nerve is apparently a primary brain h of the 
fifth ! 


Now, while bearing the facts with regard to the sensory organs 


in the epithelium of fishes and amphibians in mind, let us sec 
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what is known regarding sensory structures in the epithelium of 
mammals. At once the well-known results of Connheim 
(Virchow’s Archiv xxxviii, 1867) and Hoyer (M. A. 1866, also A. 
f. M. A. ix 1873) with regard to the nerves of the cornea occur 
to us, which prove that the nerves really enter the epithelium. 
Besides this, Langerhans (Virchow’s Arch. xliv, 1868), demon- 
strated in man the entrance of nerves into the epithelium covering 
the body. He describes the nerves as entering the rete mucosum 
and then passing upward’ between the epithelial cells. He 
describes also peculiar stellate bodies which he thinks are very 
probably continuous with the nerves, on account of their chemi 
cal reaction. Podocopaew (A. f. M. A. v. 1869) confirms the 
results of Langerhans for the rabbit in all essential points. 
Eberth (A. f. M. A. 1870) likewise supports the investigations of 
Langerhans in the important particulars, and believes that no 
terminal network exists, but that the nerves end free in the epi- 
thelium. Chrschtschonowic (Sitzbericht. d. Wiener Acad., Feb., 
1871) says that the nerves enter the vaginal epithelium and there 
form plexuses. Elin (A. f. M. A. vii, 1871) says that the nerves 
enter the epithelium of the mucous membrane of the mouth and 


} 


is. “ he rete mucosum ”’ fibres, also 


join cells “in the upper part of t 
passing to the upper part of the epithelium. Eimer (A. fi. M. A. 
viii, 1872) described the nerves as entering the epithelium of the 
teat of the cow, and believes them to be continuous with the 
“ Langerhansian bodies.” Perhaps more interesting than all, how- 
ever, are the results of Eimer (/éed. vii, 1871) with regard to the 
snout of the mole. This investigator describes the nerves as 
ntering the epithelium covering the snout and passing upwards. 
Phe epithelial cells immediately above the entrance of the nerves 
are arranged in a circular manner, so as to present somewhat the 
form of a cylinder, thus producing a sfecta/ized structure. Eimer 
tells us that whenever a nerve-fibre passes one of these cells, it 
presents a bulbous enlargement or swelling, and finally terminates 
by such a swelling in one of the cells. 

Now, whether the nerves end free, end in plexuses, in the Lan- 
eerhansian bodies or the cells of Eimer, of one thing we are cer- 
tain, and that is that the ultimate sensory structure is 77 the epithe 

#, a conclusion which, it is needless to say might have been 


predicted on “ prior?” ground 


I think it well now to present the interesting results of Meckel 
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(A. f. M. A. xii), as at least a possible, if not a probable method, 


of explaining the touch-bodies ; 7. ¢., the corpuscles of Krause, of 


Meisner and Wagner and the Pacinian bodies. Koelliker tells us 
that they are all probably modifications of one and the same thing, 
as intermediate forms exist all over the body. Now Meckel de- 
scribes cells as existing in birds and mammals into which he 
directly traces nerve-fibres. He designates them as ‘ touch-cells”’ 
and describes their transition into touch bodies. The touch-cells 
are situated ordinarily deneath the epithelium, but in the bill of 
the pigeon they present every transitional stage between cells en- 
tirely buried in the sub-epithelial tissue, cells partially extending 
into the epithelium, and cells entirely enclosed by the epithelium. 
Again, in the snout of the hog the “touch-cells” are a@// in the 
epithelium, though in its lowest layers. They are larger than nerve 

cells generally, and frequently two or more become joined so as to 
form twin cells or a more complex arrangement. These last arc 

found dexeath the epithelium. Then he also describes structures 
made up of a larger number of cells, but in which the nerve-fibre 

still supplies each individual cell. Then he describes others 
which are still more complex and in which the separation into 

cellular elements is still less apparent. All the complex forms 


I 


are dencath the epithelium, only the single cell is found in the 
latter. 

If the results of Meckel are correc/, we have a link between the 
sensory structures of the epithelium and the touch-bodies, and 
the latter might be looked upon as epithelial structures in reality, 
but which have become displaced in the progress of development 
The legitimacy of such an inference, however, would be rendered 
highly doubtful by the existence of the Pacinian corpuscle in the 
mesentery of the cat. To these last structures Arndt (Virch. A. 
Ixv, 1875) ascribes a very peculiar significance, but which ts 
hardly satisfactory. From observations on foetal cats he comes to 
the conclusion that the Pacinian corpuscle is an outgrowth of 
the vascular system of the mesentery. 

Let us now turn our attention to a field that has been thus far 
neglected; namely, the organ of sight. The retina, though not 
developed from the epithelial layer of the embryo, is yet pro- 
duced by an outward growth of another portion of the same 
layer. To this, however, | think we should not attach too much 
importance. 


| 


| 
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In all the retina of vertebrates two elements among others ap- 
pear to be constant, namely, the layer of rods and cones and one 
corresponding to the layer of external granules. Each rod and 
each cone is thus connected with a cell element, and certainly it 
requires no great stretch of the imagination to see here a struc 
ture corresponding to a hair-cell. We have a cell with a central 
and peripheral process which last bears an apparatus to receive 
the immediate impression of force. Besides evidence by no 
means ends here. In those invertebrates whose eyes approach 
and even exceed in their complexity those of vertebrates, as the 
gastropods and cephalopods, the same elements remain constant, 
namely, the rods with their cells (Schultze, A. f. M. A. v, 1869), 
(Babuchin, Wirzburg Verh'dlg, 1865) (Hensen Z. f. W. Z. xv, 
1865). 

We must remember also that in the eyes of molluscs the re- 
lation of the rods to the eye is exactly the reverse of that in ver- 
tebrates ; namely, they point directly forwards and constitute the 
innermost layer of the retina, while in vertebrates they point 
directly backwards and constitute the owtermost layer. This fact 
assumes great significance when we learn what is known concern- 
ing the development of the eyes of molluscs. Hensen says (Z. 
fl. W. Z. xv., 1865), that the eyes of cephalopods probably origi- 
nate in the same manner as the ear and nose of vertebrates, 7. ¢., 
by an inflexion of the cpithelial layer. In the nautilus, he says, 
it is evidently the case, while for the gastropods this has actually 
been observed in a pulmonate snail of the Phillipines, by C. Sem- 
per! (quoted by Hensen). 

When we are told by Boll (A. f. M. A. v, 1869, supplement), 


that the epithelium of molluscs everywhere contains hair- 


cells continuous with nerves, it would seem to place the morpho- 
logical value of the rods and cells in these animals beyond a doubt. 
Boll describes what he calls the ‘‘ neuro-epithelium.” He pictures 
suff, non-vibratile hairs, distinct from vibrating cilia, sur- 
mounting clongated nucleated cells. They occur all over the sur- 
face of gastropods and cephalopods, being more thickly situated 
in parts used for apprehension or contact, as the arms of the cuttle- 
fish and the edges of the foot of the snail. Flemming (Ibid. v, 1869 
and vi, 1870) corroborates Boll's statements in the main points, 
though he differs from him in the detailed description of the hairs, 


1 Semper has written a separate paper on molluscan eyes, which 1 could not obtain. 
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Boll also, although he determined the direct nervous continuity of 


the hair-cells in the cars of these animals, did not establish the 
nervous connection of the hair-cells in the epithelium. Flem 
ming described long central outrunners, which can be drawn out 
from the sub-epithelial tissue to a comparatively great length, and 
which become more or less varicose in preparations treated with 
potassium bichromate and osmic acid. He also describes the 
sensory cells of pulmonate snails, but in these the hairs do not 
reach above the surface of the epithelium, apparently a modifica- 
tion to suit external conditions. 

Judging from the above, we have, to say the least, good grounds 
for including the percipient structure of the organ of sight in the 
same generalization as that of the other sensory organs. As re- 
gards the other layers of the retina, may they not be simply of 
ganglionic value?) The comparative simplicity of the retina of 
molluscs seems, in cephalopods, to be counterbalanced by the ex 
istence of a ganglion just before the optic nerve enters the eye. 

Again, the ganglionic character of the olfactory lobes may be of 
equal value. Indeed, this comparison might assume importance 
when we remember that both the olfactory lobe and the retina 
are processes of the cranial vesicles. 

Conclusion.—In casting a last glance at the sensory organs they 
seem to arrange themselves more or less readily into groups. 
Thus, the side organs or mucous canals, the Savian vesicles and 
the organ of hearing, scem to constitute a sub-division by them- 
selves. The organs of taste and smell seem to constitute another, 
while the eye seems to occupy a third sub-division alone. With 
regard to other sensory structures it would be hazardous to make 
any suggestions. 

On the ground of certain principles that I have expressed, and 
of others even far more general, we may be led to suspect from the 
very beginning the common genesis of sensory organs; and it 
Was a sincere conviction in the truth of such principles that led 
me to read the literature bearing immediately upon the subject, 
and te learn in how far such an opinion is supported by fact. 
How much it is supported by the results of the investigators 
which I have adduced, and the possible relations | have pointed 
out, I will leave you to judge. 


| Nore.—The literature referred to inthis paper is that only which 


pertains directly to the questions in point. One or two papers I 


| 
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have been unable to obtain and have quoted them from others. I 
have knowingly omitted nonce that seemed important or the results 
of which seemed to contradict the general views suggested by the 
writer, with perhaps the single exception of the paper of C. B. 
Reichert (A. f. A. and Ph., 1871), who thinks that the early differ- 
entiation, in the embryo, of the epithelial layer and the central 
nervous system destroys all probability of the nerve endings being 
in the epithelium. How much his opinion is supported by fact, 
the more recent literature as adduced will enable you to judge. 
le rejects, in consequence, altogether the nerve-termination in the 
organ of hearing, as held by most observers, and even denies that 
the nerves pass through the openings in the zona perforata! a fact 
which every investigator with whom I am familiar admits and 
which I have myself witnessed. Reichert is the only one to my 
knowledge who so radically denies the results of the other in- 
vestigators. To me the general agreement among so many ob- 
servers, in such varied fields of research, seems to point unmis- 


takably to some oxe wnuderlying truth.| 


PLANTS USED BY THE INDIANS OF THE UNITED 
STATES. 
BY DR. EDWARD PALMER! 


The first paper upon this subject by the writer was published 
in the Report of the Department of Agriculture for 1870. The 
present paper will embrace all the additional matter that has since 
come under his observation. 

lruits and Nuts —Funiperus pachyphlwa Torr., one of the finest 
ornamental Junipers, its wood being excellent for cabinet work ; 
height about forty feet, and diameter from two to three feet. 
Abundant in Arizona. Its fruit, a staple article of food among 
the Indians, is sweet, having but little of the juniper taste. As 
soon as ripe the Indians commence to eat the nuts raw, and to 
lay up great quantities for winter use. They are then ground 
fine and made into bread. 

JF. Californica, a dwarf but showy evergreen. Southern 
Californian Indians consume immense quantities of the fruit 


The writer wishes to acknowledge his obligations to Prof. Asa Gray; Mr. 
Sereno Watson, of Cambridge, Mass.; Dr. C. C. Parry, Davenport, Lowa, and D1 
George Vasey, Department of Agriculture, for kindly determining the species. 
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which 1s sweet and is eaten as soon as ripe. When the fruit is 
dry it is either ground fine and made into bread, or boiled in 
water to the consistency of mush. It must be nutritious, as the 
Indians get fat on it. 

F. Californica var. Utahensis attains a height of twenty or 
twenty-five fect in Utah, and a diameter of twelve inches. The 
Utes eat the fruit raw or made into bread. As in the former 
species, the taste is quite sweet. These Indians use what they call 
Noo-ahn-tup, or what appeared to be excrements of insects left in 
hollows of the junipers, said to be ground and used for mush by 
the Pah-Ute Indians. The fibrous bark of this tree is made into 
saddles, breech clouts, skirts, and mats to sleep on. The bark is 
rather brittle and not so good for domestic purposes as that of 
Cowania mexicana, 

F. occwtentalis—The berries of this tree are gathered and 
consumed for food but have more of a juniper taste than. the 
former species. 


Pinus torrevana, a very rare pine, on hills of Solidad, South- 


ern California, only. The nuts are large and wholesome. Only 
the Indians near by gather them, as they are not in great 
abundance. 

P. monophyla—Vhe common pine on the border of Lower 
California. It is a very productive tree. Its seeds, though rich, 


and good when fresh, are more digestible after being roasted, be 
sides in that condition they will keep fresh along time. Heat dis- 
sipates the oil property of the kernel and renders the hull brittle 
and easily removed. It is astonishing how many of these nuts an 
Indian can eat. From morning until night, as long as they last, 
cracking and eating go on. The Indians get very fat during a 
good pine nut harvest. They remove the hulls by putting a 
number of the nuts on a metate, and by rolling a flat pestle 
backward and forward until the hulls are loosened. The mass ts 
then put into a flat basket tray and the hulls are blown off. The 
kernels are now ready to be eaten, or ground on the metate to 
flour, which if made into bread or mush is a palatable and nutri- 
tious dish. The interior of the young cone is also caten. 

As soon as the pine cones begin to open the Indians assemble 
for their great feast and camp among the pine trees during the nut 
harvest. The fruit upon the ground is gathered up by the chil- 


dren, while the females pluck from the trees the unopened fruit, 
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which they place in a net. Draw strings are tied around the 
neck of the net which, when full, is let down by means of a long 
rope fastened to the centre of the draw-string. Some one on the 
seround empties the load, and the net is drawn up to be re- 
filled. Thus for many days this gathering goes on until the sup- 
ply is exhausted, or they have satisfied their wants. To hasten 
the opening of the cones, they are thrown on hot ashes for a few 
minutes. The seeds are at once removed and put into an earthen 
pot over a slow fire. A\fter a few stirrings they are sufficiently 
parched to render the hull brittle, so as to be easily removed, 
while the oil in the kernel is set free. By this process the kernel 
is rendered morc digestible and will keep for a long time. If 
not parched, the seeds would soon become rancid and mouldy. 


] 


LUPQATOOLA VOSOPLS Pil 


iflora, in Texas, Arizona, 
New Mexico, and Sonora, grows from twenty to forty feet high, 
and eighteen inches in diameter. Charcoal is manufactured from it, 
and it is also made into handsome furniture, the grain being very 
fine. It flourishes where no other fruit tree would grow, and is 
one of the most useful trees of the deserts. It yields a gum 
nearly indentical with gum arabic for medicinal and _ technical 
purposes, especially in the preparation of mucilage, gum drops, 
jujube-paste, &c. In parts of Texas great quantities are gather- 
ed for exportation. The Indians have long been acquainted with 
its valuable properties, for they not only eat it but mix it with 
mud and cover their heads with it for two or three days. When 
washed off, the hair of the oldest is not only jet black, but the 
unwelcome visitors that previously lodged therein are all dead. 
Ihe leaves of this plant are used by the Indians of Southern 
California to give the blue color to their freshly tattooed faces, 
the spines of a species of cactus being used to puncture the skin. 
The moistened leaves are then rubbed over the markings and 
the desired color is obtained. 

The fruit of this plant is one of the leading articles of diet with 
the Utah, New Mexico, California and Arizona Indians. It is 
gathered and housed with great care. Last winter I watched the 
process of converting the seed-pods of this plant into bread. A 
female squatted herself on the ground by a wooden mortar, the 
lower end of which was some distance in the ground. With a 
long stone pestle she pounded the hard sced-pods into meal. 


She then took from her head a small conical hat, and sprinkled a 
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little water on the inside, then a little meal alternately, until the 
hat or bread tray was filled. After being patted on the top, it was 
sect on the ground and exposed to the direct rays of the sun for 
some hours, or until it would turn out a solid cake or bread. So 
little water had been used to wet the meal that it seemed to me 
it would not stick together, but possessing a large percentage of 
sugar, little water was necessary. This was rather chaffy-looking 
bread, not unlike that made of corn meal with all the bran in it: 
nevertheless, it was very sweet. The Indians keep fat as long as 
this bread lasts. 

Quercus emoryi, a rather common tree in Arizona, but the 
wood is of no use except for fuel. his tree as well as other 
varieties in the same region, however, yields abundance of food. 

fn the Smithsonian collection at the Centennial Exhibition was 
a sample of sugar from the mountain oak, at McCloud river, 


sent by L. Stone. The sugar or manna-like substance was in 


mps of a dull color, and very brittle. 
OQ. undul. var. puugens—This is a dwarf, compact bush, 


is as sweet and as pleasant as fresh 


and very prolific. Its fr 


chestnuts, and is considered a great delicacy by the Lower 


California Indians. So ripe are the nuts before they fall, that 
nearly every one germinates while still in the cup. 

QO. chrysolepis, the finest of Southern California evergreen 
oaks, produces the largest acorn and cup, but, though much 


used as food, the nuts are not considered as good as some others. 
QO. sonomensis ; a common deciduous oak of the hills about 


Julian, Southern California, very productive, affording much 
choice Indian food. 
—”. agrifolia ; this beautiful evergreen oak is very abundant in 


Southern California. When deprived of its branches, it will 


sprout again as freely as a willow. Its fruit is considered by In- 
dians superior to all other acorns. The failure of the acorn crop 
is a serious loss, and drives the Indians of Southern California to 
hunt up every kind of substitute for them. In preparing food 
from acorns, the first thing is to take off the hulls. This is done 


in a mortar by a few slight strokes. The hulls are then removed, 
and the kernels reduced to a very fine meal. As all acorns, with 
few exceptions, possess a bitter, astringent property, which renders 


them unfit for food until it is removed, the Indians accomplish 


this by laying a coarse flat basket or strainer on a pile of gravel 
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with a drain underneath. Rather fine gravel is now scattered 
thickly over the bottom, and up the sides of the strainer, and the 
meal laid thickly over this gravel. Water is added, little by 
little, to set free the injurious matter. When the water ceases 
to have a yellowish tinge, the deleterious property has been sepa- 
rated. The meal is removed by the hand as much as possible, 
after which water is poured over the remainder, so as to get the 
meal together. It is then scooped up by the fingers, very little 
being wasted in the operation. The meal is cooked in two ways: 
First, by boiling it in water, as we do cornmeal mush. When 
cooked by this process, it is not unlike yellow cornmeal mush in 
appearance and taste. The second mode is to take the meal, as 
soon as it is washed, and make it into small balls which are 
Wrapped in green corn leaves. These balls are then placed in 
hot ashes, some green leaves of corn are laid over them, and hot 
ishes, placed on the top of sufficient thickness to bake the cakes. 
These are considered extra nice by Indians. Females not only 
gather and store the acorns, but perform all the work necessary 
to convert them into food. 

Rhus aromatica var, riloba (Squaw berry),so named because the 
Indian women gather large quantities of the berries which are 
used as food. They are of a red color, and excessively sour, but 
very much used while fresh, during the summer months. The 
berries when macerated makes a very pleasant drink, and they 
are also dried for food. The young twigs of this plant are used 
in the manufacture of baskets. The wood exhales a_ peculiar 
odor, which is always recognizable about Indian camps,and never 
leaves articles made from it. It grows loosely in mountain ra- 
vines, and attains a height of five to eight feet. 

In Utah, Arizona, Southern California, and New Mexico, the 
Indians depend solely upon this plant for material out of which 
to make their baskets. It is far more durable and tougher than 
the willow, which is not used by these Indians. The mode of 
preparation is as follows: The twigs are soaked in water to 
soften them, and to loosen the bark, which is scraped off by the 
females. The twigs are then split, by the use of the mouth and 
both hands. Their baskets are built up by a succession of small 
rolls of grass stems over which these twigs are firmly and closely 
bound. <A bone awl is used to make the holes under the rims of 
grass for the split twigs. Baskets thus made are very durable, 
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will hold water, and are often used to cook in, hot stones being 


dropped in from time to time until the food is done. 


Cerasus itictfolia,—Indians eat this fruit and save the seeds which 
they consume raw, or ground and cooked into mush. They are 
dried whole or split. This ts a very common plant in California, 
and is very productive. — [ts fruit is of a yellow color, with a pink 
tinge, and has the shape of gage plums, but possesses little pulp. 
lhe seeds are laree, affording much food. 
C. demissa—Vhe wild cherrv of Southern California, a dwarf 
bush, but very productive. Its fruit is palatable, cither fresh or 
dry, and in both conditions it is largely consumed by the Indians. 
) cus glauca (White elderberry) ; S. racemosa (Red elder- 
berry The fruit of both these species is caten by Indians. In 
Southern California the red species ts preferred, being more fleshy 
nd ju than the whit 
forme (called strawberry). Its fruit 
resembles th trawberry in taste. This is one of the common 
plant long the sea-coast of Southern California, growing on 
und beach It is very productive, and is caten not only by 
ludians, but by Mexicans and other Whites. 
, with scarlet fruit; 4. derlandieri, Arizona, 
with fruit of a red color. 
—lruit bright red, or amber color; Central Arizona 


ind South-eastern California. The berries of these Zyevvizs are 
ten by Indians of Arizona and California; in fact, Whites relish 
them also. They are quite agreeable to the palate, being of a 

nucilaginous substance, and adapted to warm climates. 
ht-colored berry has a very tempting look, and 
vhen dried, resembles in taste dried currants. 


iva yiata—This fine palm, found at the bottom of the 


Bie canon of the Tantillas, Lower California, grows from fifty 


- to si high, its long, graceful, pendant branches of fruit 
i beautiful object The Cocopah Indians consume 
ar this whil rec] ndd it for winte 
urge quantities Of this Iruit while fresh, and dry it for winter use ; 

lso eat the base of the yvoune leav 
Vichardia flamentosa.—This tree, from forty to fifty feet in 
height, is not so beautiful as Arahkea arma/a, but its fruit is better 
iood, containing more pulp, being much larger and of a more 


agreeable taste. Cocopah Indians consume the fruit fresh and 


dry in great quantities; the leaves could be applied to many us 
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ful purposes. In the spring the base of young leaves is eaten 
raw by the Indians. The seeds of both these species of palms 
are ground fine and eaten, and are not inferior to cocoa-nut. 

Shepherdia argentca (Buffalo berry), grows by water courses in 
mountainous districts of Central Utah. The habits of the tree 
are similar to those of the elderberry. It grows from ten to fif- 
teen feet high, bears abundantly, fruit red, small, roundish, sour, 
but has a pleasant taste. 

Amelanchier alnifolia (Service berry).—The fruit of this bush is 
much esteemed by both Indians and Whites. 

Rhus integrifolia, produces abundance of red berries that are 
very acid. Indians of Southern California place them in water to 
form a cool acid drink. 

Ribes mensiesti—Fruit very thorny, but Indians scald them to 
make them catable. 

Stmmondsia californica—lhe nuts of this plant yield a very 
fine oil. Indians of Southern California use them as an article 
of food 


Arctosta r ol the Spanish. Lhe fruit 


smbles a small apple. It is of an 


agreeable acid sweet, and is consumed largely by Indians and 
Mexicans, both in the ripe and dry state. Indians dry the berries 


in great quantities, and prepare a favorite drink from them. A 


quantity of the dried fruit is slightly pounded until the pulp is 
separated from the sceds and outer rinds, the flour or finely pounded 

pulp is separated and mixed with water which is allowed to stand 
until fermentation takes place, when it becomes intoxicating. This 
fruit, flour or dust is also eaten dry. The seeds after being 
deprived of their covering are ground fine and made into mush. 


\ favorite mode of using the dricd fruit is to grind it up fine and 


after mixine the flour with water, to form the mass into thin flat 


cakes which are baked in hot ashes. This bread is sweet and not 
disagreeable to the taste, thou rh it has a repulsive, clay Like 
appearanee of a reddish-brown color. All the western Indians 


relish this fruit in whatever way it is prepared. The Pah-Ute 
Indians use the leaves as tobacco and for medicine. 

Photinta arbutifolia—A. beautiful tree whose berries are eaten 
by Indians of California, being first parched and ground, and then 


ito mush 


Vitis artzonica, V. californica-— Indians of California, Arizona and 
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Southern Utah consume large quantities of both species of grapes 
in the ripe state. They dry them also for winter use. The seeds 
of the ripe fruit are saved and ground fine and eaten in that con- 
dition; they sometimes also grind up the dried grapes and cook 
them. The Pah-Utes at St. Thomas, Nevada, had several sacks 
of dried grapes for sale last spring. 

Comandra pallida.—This plant yields a small nut which is eaten 
raw by the Pah-Utes and the white children of Utah. If eaten 
too freely it produces nausea. 

Roots and Tubers-—Apios tuberosa, common throughout the 
Northern and Southern States. It is known under the name of 
Saa-ga-ban by the Micmacs, by whom the pear-shaped roots are 
used as an article of food. The tubers are about the size of cher- 
ries, resembling common potatoes in taste, shape and odor. The 
skin is of a rusty or blackish-brown color. They contain a large 
per cent. of starch, which resembles that of wheat, and are very 


wholesome. 


Zana mtcerifolta (coontie root). Irom the tubers of this 
plant the Florida arrow-root is made. It is abundant in the 
southern part of the State. The tubers are large, frequently a 


foot long and three inches in diameter, rough and dark on the 
outside, but white inside and yield a large per centage of starch. It 
possesses an acid, poisonous ingredient which has to be washed 
out in the process of converting the root into starch. The Indians 
of the Everglades consume a great deal of starch as food, pre 
pared by their rude processes, and also sell some, but it is inferior 
to that prepared by Americans with improved machinery. 

Hesperocallis undulata, (White lily).—The bulbs of this beauti 
ful plant are used as food by the Indians of Arizona. 

Sagittaria simplex —The Mojave Indians of the Colorado river, 
Arizona, as soon as the water subsides in the spring, dig the bulbs 
of this plant, which resembles the crocus root. It is exceedingly 
farinaceous and palatable, whether raw or cooked with other 
substances. 

Cnicus occidentahs ?7—The roots, which are about the size of 
carrots, are sweet and well flavored, but require a long prepara- 
tion to fit them for use. A favorite food of the Pacific coast In 
dians. 

Carum gairdnert.— he tuberous roots of this plant are much 


eaten by the Indians of the Pacific coast, either raw or boiled 


i 
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with other substances. When raw it has a nutty taste but when 


cooked assumes a carroty flavor. Its outer surface is grayish, 


sr 
but its interior is white and farinaceous. 

Milla capitata var. paucifora, commonly called by the Mexicans 
of Sonora and Arizona, Corvena. It is rather a small bulb, 
resembling the crocus both externally and internally. Its taste is 
agreeable, sweet and mucilaginous, and is considered very nutri- 
tious, even by Americans. 

lmoreuxia schicdeana,; of the Papajos; Sava of the 
Pimos. It furnishes to the Indians of Arizona just named, an 
edible root. They eat it roasted or baked in hot ashes. It is 
quite palatable, with a slightly bitter tang. 

Camassia esciulenta.—Wild hyacinth, a very common plant in the 
upper Mississippi valley. Indians and Whites eat this root and find 
it very nutritious, with an agreeable, mucilaginous taste. 

Valeriana edulis —TVhe root of this plant is eaten raw or dried ; 
Uso ground into flour and made into bread or mush by the 


it is al I 
Ute Indians. 


Pah 
Z auceolata.—The roots of this plant, though small, 


by the Pah-Utes as food, having a pleasant, crisp and 


lea castorea Watson, new species. —This plant grows in 
exposed sandy localities between Beaver Dams, Arizona, and 
St. Thomas, Nevada. The tuberous roots are large, very white, 
and farinaceous. The Pah-Utes eat them raw, or cooked in hot 


ashes, or ground up and made into bread or mush. 


Psoralea mephitica Watson, new species.—The leaves of this 


plant yield a very disagreeable smell, but the tuberous roots, 
though small, are farinaceous and are consumed as food after be- 


ing prepared as mentioned for Psoralea castorea. It is abundant 
on the low places between the hills south-east from St. Geor 


Southern Utah, and the Pah-Utes resort there to collect its roots. 


24S 


Roots of carrots, potatoes, beets, turnips and parsnips are eaten 
by Pah-Utes. These Indians have acquired the taste for the 
tubers of all these plants and they consume them in great num- 
bers, either raw or cooked, without being cleaned. They place 
them in the hot ashes and devour them when cooked, skins, dirt 
and all. When boiled, not only are the tubers eaten but the 
water in which they were boiled is drank, 


Sceds.—Corn, Native Indian; Ax-weaph of the Pah-Utes. ‘Thi 


| 
nutty taste. 
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variety has been grown by the Indians since the recollection of 


the oldest person among them. Well preserved kernels and cobs 
are found in the mounds of Utah. This species of corn grows 
from two and a half to three feet high and is cultivated by the 
Indians on the river bottoms, maturing in sixty or seventy days. 
The ears come out of the stalk five or six inches from the ground 
Corn is a staple article of food with these Indians. In 1873 a 
Pah-Ute Chief, Tutzegavet, brought some very fine corn of his 
own raising to the agricultural fair, held at St. George, Southern 
Utah, and the first premium for that product was awarded to him. 


Helianthus petiolaris, lenticulaiis, native sunflowers, of 


the Pah-Utes. The seeds of these plants form one of the staple 
articles of food for many Indians, and they gather them in great 
quantities. The agreeable oily nature of the seeds render them 
very .palatable. When parched and ground they are highly 
prized and are eaten on hunting excursions. The meal or flour 
is also made into thin cakes and baked in hot ashes. These 
cakes are of a gray color, rather coarse looking, but palatable and 
very nutritious. Having eaten of the bread made from sunflow- 
ers I must say that it is as good as much of the corn bread eaten 
by Whites. 

Mokeack Sunflower —A Pah-Ute chief obtained some seed of the 
large, cultivated sunflower and planted them, raising a large crop. 
Now many of the Indians plant this sunflower, and it goes under 
the name of the Chief Mokeack. 

The native sunflower of Utah yields an cxudation from the 
stems of creamy white color, nearly tasteless, but of a gummy 
nature. It is eaten by the Indians and white children of Utah, or 
rather chewed in place of pine gum. 

Portulaca oleracea-—TYhe seeds of this plant after being re- 
duced to flour are eaten in the form of mush. The plant when 
tender is cooked as greens by the Pah-Ute Indians. 


Sporobolus cryptandrius, or Quaque of the Pah-Utes, a species of 


grass, the seeds of which are much used by the Indians as an ar- 
ticle of food. After being parched they are ground and mixed 
with water or milk and made into mush or biscuits. The flavor 
is good, and food thus prepared is very nutritious. The leaves 
yield a short, fine fibre, adapted to the manufacture of paper. It is 
abundant about St. George, Southern Utah. 


Sporobolus airoides, tragrostis purshi, and 
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Vilfa asperifolia are very abundant grasses in Southern Utah, 
and their seeds are gathered in great quantities for food by the 
Indians, who first parch, and then grind them to fleur, which is 
eaten either dry or in the form of bread or mush. It is healthful, 
nutritious and more agreeable in flavor than buckwheat. 

Atriplex californica. —This plant grows in ravines and has large, 
long roots which are much used by Indians and Mexicans of Cali- 
fornia as a substitute for soap. After being pounded and mixed 
with water, it is said to be especially good in cleaning woolen 
fabrics. The seeds of this plant are also gathered, parched, re- 
duced to flour, and made into mush or bread. At other times the 


seeds are ground without parching and used as if parched. 


powellt!, A. lentiformis, A. expansa, A. confertifolia, A. 
nultallit, A, canescens.—All these yield abundance of seeds, which 
are gathered by the Indians of Utah, Arizona, and California. The 
seeds are ground into flour and made into bread or mush. 


Sercobatus verniuculatus, “ Grease wood” of the plains.—It pro 


duces abundance of seeds, which are prepared for food in the 


same manner as those of /I/7f/ev, and eaten by the western In 
dians. 

ludibertia polystachya, white sage of California, is a very com- 
mon plant in many parts of the State. From its flowers the bees 


make the celebrated honey for which San Diego is famous.  In- 
dians gather the seeds and use them cooked with other substances 
to impart flavor, as we do parsley. 

Hlalostachys occidentalis, called 1ub-bo-welts by the Pah-Utes.— 
The seeds are ground fine and made into bread or mush. It is 
one of the re rticles of diet. 


Wanlius L arp US, 4 | 


Pow “iz, Camoot of the Pah-Utes.— 
Che seeds of both these pecies are highly prized is food products. 
They are regularly cultivated by the Pah-Utes and are also found 
abundant in the wild state on river bottoms. The plants are very 
prolific in seeds, which are very nutritious and of an agreeable 
taste. Bread or mush made of the meal is very good and not 
to be despised. 

cens.—-The seeds of all these plants are ground up with other 
seeds to impart flavor, and cooked into bread or gruel. Some 
times they are eaten separately or even in soups. Many of the 


western Indians use these seeds unmixed as food. 
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Salvia columbarie ; Chia of the Mexicans and Indians of Arizo- 
na, and New Mexico.—The seeds 


are used by them as food and 
medicine, Steeped in water they form a very nutritive drink for 
the sick. In the form of mush they resemble flax in properties 
and taste. In Mazatlan, Mexico, a drink prepared from the seed 
is sold in the streets. 


The meal forms a fine poultice for 
wounds, &c. 


Medicago the introduced plant, alfalfa. The Pah-Utes 
use the seeds ground up and cooked into mush or gruel. The 
[Indians and white settlers gather the tender branches and cook 
them as greens. 


MisceHlaneous.—Scirpus validis (Tule plant). The Indians of Cali- 
fornia make bread out of the pollen of this plant, and the root is 
eaten by many tribes either raw or made into bread. The leaves 
are woven into mats and are used to cover their huts. 

Typha latifolia (cat-tail rush). The Pah-Utes eat the flowering 


ends, in the spring, raw or cooked. When boiled in water they 
are very tender, making good soup, which is considered a great 
delicacy. 

Eriogonum inflatum.—The tender stems of this plant are rather 


acid, they are eaten raw by the Indians of Southern Utah. 


Porphyra vulgaris, a sea weed commonly called Laver on ou 
eastern coast. It is found in nearly all parts of the world at low 
tide. Many of the Indians along the Pacific c 

| 


col yke 
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ast eat this plant 
as greens or with meat. It is much relished by China- 
men and is quite an article of commerce. The Chinamen residing 
along the coast, at low tides, gather this plant, which is casily 
taken from the rocks. It is then placed in round masses to dry, 


after which they are baled and sent to China. It sells from five 
to eight cents per pound in San Francisco at wholesale, to be 
shipped to China. 


Caulanthus crasstcailts and Stanleya pinnatifida 


are caten raw 
in the spring by the Pah-Ute Indians, the young plants being 
tender, and when cooked taste like cabbage. For this reason 
these plants are called cabbage by the settlers of Utah. The In 
dians gather the seeds and after reducing them to flour make 
them into mush 

Cotyledon lanceolata, C. pulverilenta, &c—The tender leaves of 


these plants in spring are eaten raw by the Indians of Southern 


California; their soft, succulent nature causes them to be prized 
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by some white people. As they grow in places not contiguous 
to water, the moist leaves are used to quench thirst. 

Aphyllon californicum and «1, ludovicianum, are parasitic plants 
that grow upon the roots of many species. All the plant except 
the bloom grows under ground, and consequently is nearly all 
very white and succulent. The Pah-Utes consume great numbers 
of them in summer while on their hunting excursions after rab- 
bits. Being succulent they answer for food and drink on these 
sandy plains, and, indeed, are often called “ sand-food.” 

Hlemisonia fasciculata, Tar-weed.—This plant in case of hun- 
ver is eaten by the Indians of Southern California after being 
cooked in the following manner: A quantity of the plants are 
boiled down until the liquid is of a thick tarry consistency, when 
it is ready for the stomach of the Indian. Its tar-like taste is 
objected to by some. A youthful brave was very careful to 
inform me that young Indians never cat that stuff. If the pro- 
curing and cooking of the same depended upon the young 
Indians (males), they would go hungry a long time, for their lazi- 
ness scarcely stimulates them to collect food; even if hungry they 
expect everything to be done by the older females. 

Vadaria elegans——The seeds of this species of tar-weed are 
ground into flour, made into thin cakes, and baked in hot ashes by 
the California Indians. When cooked the bread has a gray but not 
very inviting look, yet the Indian eats it without complaint though 
he prefers corn bread 

lrundo phragmitis, a species of cane growing along water 
courses and about springs in Southern Utah. Numerous small 
insects puncture the leaves of this plant and a liquid exudes. 
While in a soft state it is scraped off by the Indians with their 
long finger nails and eaten. At first it has a paste-like softness, 
but hardens like gum arabic, with a sugar candy density and 
color, having a rather sweet, gummy, licorice taste. When the 
exudations are sufficiently hardened the cane is cut and laid in 
bundles on blankets, the manna-like food is then easily shaken 
off. This substance if mixed with water forms a pleasant, nutri- 
tious drink, highly prized by the Indians who call it Pah-gump- 
pea-abbah. 

Hloney. Since the introduction of bees to the Pacific coast the 
Indians have acquired a taste for honey. The climate being mild 


the bees increase rapidly and many swarms yearly escape to trees 


| 
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and rocks, thus giving the Indian a chance to obtain the honey. 
Some California Indians have domesticated the wild bees. In 
Southern California the Indians cut down the trees containing 
bees, put them in a sack, carry away the honey to eat and sell the 
bees for one dollar a swarm, the purchaser taking all risks of get- 
ting a queen. Bees ina sack, for sale by an Indian, are surely a 


novel article of trade. 


rHE ANCIENT PUEBLOS, OR THE RUINS OF THE 
VALLEY OF THE RIO SAN JUAN. 


BY EDWIN A. BARBER 


MOST peculiar style of architecture prevails in the Monte- 


which dif 


zuma canon, in south-eastern Utah, 
ferent from anything that occurs elsewhere. lor instance, on a 
little island-plateau, rising from the middle of the valley to a 
height of forty feet, are the walls of a considerable edifice. Long 
narrow stones, Measuring from four to seven fect in leneth and a 


foot or so in their other dimensions, have been set up like posts 


in a fence, standing at different distances apart, from two to ten 
feet. Between these the spaces have been filled in after the usual 
style of masonry. Some of the slabs are now standing at an 


Of several degrees, Naying been pushed Outward Dy 


the accumulating “édr7s inside. These are imbedded tn the earth 
only to a depth of a few inches or a foot (See fig. t, plate v., 


also fig. 1, plate vi). 

Further down the cafon a somewhat ilar ruin may be seen. 
the eastern side of a great parallelogram stand seven of 
these upright stones, some of them measuring, above thd surface 


of the soil, nine feet. In their cen ‘ral ippearane they some 


what resemble the dolmens or sacred stones of the Eastern [Hemi- 
sphere, but evidently they had net been used for religious pur 
poses. They had been built in the walls like pillars: for the 
purpose of strengthening the original structure 


plate v) 


Phe remaining figure on this plate (3), represcnts a group of 
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ancient Pueblo graves, marked off by stones set on edex in the 
earth. 

In one of the side canons, near an isolated group of mountains, 
in south-eastern Utah, called on the map the Sierra Abajo, some 
diminutive store-houses or caches are perched in the bluffs, 


between the layers of rocks. They are supposed to have once 


been used for the storage of supplies, as their small size pre 
cludes all possibility of their cvel having been occupied as 
places of abode. They have been made to resemble the sur 


rounding rock-formation so closely that only the sharpest 
eyes can detect them, and then only when in the closest 
proximity. Nothing can now be discovered in them save the 
mouldering bones and «év7s of small animals, and in some 
instances traces of fire. If their builders left anything when they 
departed, all such objects have been removed by the vandal 
Indians who still infest the country.! 

In passing down the valley of the Rio San Juan, some miles 
below the mouth of Montezuma canon, a most interesting 
structure may be observed on the south bank of the river. 
This is a long, narrow building, extending around the back of a 


hemispherical cave, two hundred feet in diameter. The house con 


sists of a number of rooms arranged around the are of the semi 
circumference of the cavern, and the walls in some places still 


ie height of two stories, which, together, measure about 
twelve feet. Above the masonry, on the sand-stone walls, many 
pictures or outlines of human hands had been painted. These 


were accomplished by placing hands against 


{ 


the rock and _ spat- 
tering mud around them. This was evidently done by the la 
ers in idle moments as they rested from their work. In one of 
the small compartments, a circular fire-place, two and a half feet 
in diameter, had been cut in the stone floor. In an open space 
separating two of the rooms, four post holes had been drilled in 
the rock, in which, doubtless, the looms of the inhabitants had 
been placed (See fig. 3, plate vi). Many fragments and tmpres- 
sions of corn-cobs were observed in the mortar, and cedar twigs, 
bent in the form of loops, were still protruding from the external 


vater-vessels and other utensil 


walls, from which, formerly, 
might have been suspended. The windows of the house were 


small apertures about cighteen inches square, while there were 
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PLATE VI. 


FIG. 1 
RUINS IN MONTEZUMA 
CANON, UTAH. 
Upon an isolated mesa 60 x 130 fret 
in diameter and 40 feet in height 


Total length 


Walls much 
broken down 


FIG. 2 
tUINS UPON THE 
RIO SAN JUAN 


ofthe 

GREAT ECHO CAVE 
on the 

RIO SAN JUAN Row of I! 


Biull 50 ft. in height, 
Pontaning a row of 


with post holes 


lrilled into nock 


= 


is, one story in height, from 4 to 10 feet.in width, and 130 in length 
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no indications of door-ways. The rooms were connected inter 
nally by openings, but the building was entered from the exterior 
by ladders placed against the walls. We named the place Casa 
del Keo (the house of the echo) frem the discovery that words 
spoken below the building, at the mouth of the cave, were dis 
tinctly repeated, producing at first a most startling effect. 

Near the Casa del Eco and on the northern bank of the Rio 
San Juan, another important group of buildings was discovered, the 
ground plan of which may be seen in fig. 2, plate vi. The walls had 
entirely disappeared, scarecly one stone standing on another, but 
the plan of the original structure could be readily traced. 

Thus far [ have confined my descriptions, with one *xception, 
to some of the mouldering ruins which are to be found in the 
cafions and cliffS of the vorthevn tributaries of the San Juan river. 
To the south of this stream and in the valley drained by it, these 
same remains occur numerously in New Menico and Arizona. 
Along the Rio de Chelly, for instance (an intermittent arroyo 
which penetrates northwardly through Arizona and j@ins the San 
Juan at the head of its cafion), there are many ancient structures 
which present some novel and striking features in pre-historic 
architecture. About eight miles from the mouth of the Chelly is 
a collection of cliff-buildings which extends uninterruptedly for a 
distance of nearly six hundred feet along a rock-recess, fifty feet 
above the river-bed. The walls of some of the dwellings are 
still standing “Ace stories high, and one of the houses is so per- 
fectly preserved that its wooden roof, constructed of cedar poles, 
still remains intact. This 2acb/o de Chelly is the most extensive 


cliff-settlement yet discovered 


in this region, and photographs of 
it could be only obtained in sections. Fig. 3 of plate vii repre- 
sents the southern or right-hand end of the communal building, 
while figure 2 shows the northern extremity of the group. The 
structure consists of about seventy-six rooms or apartments on 
the ground floor, the plan of which may be seen in figure 1. 


Below the walls, seven large burial urns were unearthed, and 
while photographing the ruins, nearly a hundred beautifully fash- 


ioned arrow-points and several fine specimens of pottery were 
picked up. Across the channel of the stream, in the open val 
ley, an extensive graveyard may be seen, in which the resting 
places of the departed have been marked out in the Pueblo man 


ner by flat stones set on edge. In some instances the heads of 


the graves have been indicated by tall headstones. 
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In the preceding pages of this article | have simply attempted 
to give a general idea of the main features in the ancient Puéblo 
architecture. Many other equally interesting ruins might be 
described, but it is unnecessary to pursue the subject farther at 
present. These ruins are similar to those of the Chaco caiion to 
the south, in New Mexico, which were first brought to light by 
Lieut. Simpson in 1849. In writing of these latter, Mr. W. H. 
Jackson remarks: “In all the ruined pueblos, the most remark- 
able feature was the skill with which the stone walls were built, 
and which has enabled them to withstand, for hundreds of years, 
the ravages of human hands and the slower work of the elements. 
Beginning at the foundation with a width of thirty-two inches, 
each succeeding story was built a little less én thickness, until the 
walls of the fourth floor were about cighteen inches through, 
giving them a pyramidal shape, and of such solidity that in some 
cases, although the floor has been crushed down and the cross 
walls fallen, they yet remain. firm and plumb nearly forty feet in 
height. They had three methods of laying the stones: by regu 
lar sandstone blocks of the size of two. bricks, cut and ground 
uniformly; by alternate layers of these blocks with very small 
ang thin pieces of sandstone, generally three courses of the thin 
to one of the thick; and last by laying the entire wall of these 
excessively small picces of thin sandstone. As an example of 
this last kind, | measured off a square yard on the northern wall 
of the Pucblo of Chetho Ael/fe, and counted the number of stones 
forming the surface. There were 450, laid so closely together 
that a knife-blade could not) be pushed between, and not 
a particle of mortar of any kind appeared at the surface This 
entire wall was 400 feet long and originally fully forty feet high 
and averaged twenty-four inches thick. Imagine the industry and 
patience of such builders. Every doorway and window was 
framed with scrupulous exactness, and it would appear as if the 
plumb and square had been faithfully used in all their work.” 

In reviewing the above stated facts we would naturally be 
inclined to doubt the high antiquity of these works of art. But 
it must be remembered that the conditions were exceedingly 
favorable for the indefinite preservation of mural constructions. 
Phe equability of the atmosphere and the aridity of the soil must 


be taken into consideration. It is true that we find among these 


ruins traces of timber which, under ordinary circumstances, is 
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exceedingly perishable; but the wood which occurs is generally 
of the most durable sort, such as cedar and artemisia. The 
exsiccating properties of the desert atmosphere would be emi- 
nently conducive to its preservation, and it might remain intact 
for many centuries. On the other hand, we must not lose sight 
of the fact that in the majority of instances the wood-work of 
these structures has entirely disappeared. Only in exceptional 
cases do we find traces of vegetable fibre in the ancient remains. 
This fact alone would be sufficient to prove conclusively the great 
age of the buildings. In a country where scarcely a drop of rain 
falls from one year's end to another, and where the temperature 
varies but a few degrees throughout the 365 days, a great length 
of time would be required for the gradual disintegration of the 


ly of solid rock. Yet there 


most durable woods and _ particular 
existed at one time thousands of stone and adobe structures 
throughout the San Juan valley, which can at present only be 
traced by inconsiderable mounds of dust. It is now generally 
held that the ancient Pucblos were a progressive branch of the 
so-called Mound-builders, forming a connecting link between thx 
latter and the Nahuatl tribes of Mexico. 

Frederick von Hellwald, in an article on “ The American Mi- 
eration, says: 

“Tf, then, it is permitted us to conclude from analogy, which is 
no uncertain guide when like causes operate under like condi- 
tions, the populations of the copper age of America, which had 
already dawned in the region of the lakes, would have followed 
the valleys of the Ohio and Mississippi, and then have directed 
their steps through the present States of Louisiana and Texas, 
probably along the edge of the gentle acclivity which, under the 
name of the Sierra Guadalupe, stretches from the Rio Grande to 
the Rio Brazos, towards the banks of the great Rio Grande 
del Norte. 

“ There are many indications, moreover, which lead us to be- 
lieve that this was not the only route by which the northern 
tribes made their way to the south. A part of them seem to 
have become detached in the Mississippi valley, and to have 
projected themselves towards the south-cast into Florida, the 
seat of a higher civilization, whence they eventually proceeded 
to Cuba and Yueatan; while a branch of them traversing 
the whole leneth of Cuba and the great arch of the Carib 
bean islands, descended finally to the banks of the Oronoco. 
This fraction of the migratory population may, of course, have 
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been small and its impetus inconsiderable, since the necessity of 
maritime transport, though only from island to island, would 
naturally impair its force. In the opinions of others, and among 
them Humboldt, even the Rocky Mountains in their extension 
northward may have led similar branches of emigrants to adopt 
a different path in their progress towards the south. Whether 
these branches originally issued from the lake regions, though it 
is not impossible, is difficult to determine. They must at any 
rate, in departing from their homes, have taken a directly west 
or at least south-west direction. Although no substantial reasons 
can be assigned why any race of those latitudes should have 
given a preference to the toilsome defiles of the Rocky mountains, 
when the fair and commodious plains and prairies of the south 
lay before them, yet too many points of apparent connection pre- 
sent themselves to admit of our consigning their adoption of 
such a route to the category of impossibilities. 

“Tt is from the Rio Gila that we are first enabled to perceive 
definite traces of the course of the migration into the regions of 
the south; the indications of the different stages of its progress 
increase with its entrance upon Mexican territory, but we yet 
possess only sparingly the means of identification. The first 
immigrants who appeared in the north of Mexico brought with 
them ‘the so-called Toltecatl civ viliz ition, the work of the races of 
the great Nahoa family. 

“Tf we admit that the age of the civilization indicated in the 
region of the Mississippi reaches back 2,000 years, it is not im- 
possible that the Nahoas were also the builders of the earth- 
mounds in North America, or at Icast belonged to the race from 
which these works proceeded. As regards the stone structures 
of the great casas of El Zape and La Quemada, we cannot but in- 
fer that their builders must have been long permanently settled in 
those districts, which accords much better with later researches 
than the assumption of many that the immigrating tribes had 
merely halted in the places for a few years, perhaps a quarter of a 
century, and in that time had erected these monuments.” 

A. Marlot observes, in his “ General Viewson Archeology,” “ Itis 
finally worthy of remark that the ‘mound-builders, as the 
Americans call the race of the copper-age, seem to have preceded 
and prepared the Mexican civilization, destroyed by the Span- 
iards; for in progressing southwards, a gri dual transition is 
noticed from the ancient earthworks of the Mississippi valley to 
the more modern constructions of Mexico, as found by Cortez.” 
(Translated by Philip Harry, Esq., for the Smithsonian Report 
for 1860.) 


In concluding the subject, I wish to extend my thanks to Prof. 
F. V. Hayden, through whose courtesy the illustrations for these 


papers have been furnished, 
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AN INTERESTING CASE OF NATURAL SELECTION. 
SAMUEL F, CLARKE, 


N the early part of last spring I obtained a large number of 

the gclatinous egg-masses of one of our native salamanders or 
newts (probably Amdlystoma opacum). They had been deposited 
in a small pond of clear water, in the edge of a wood just out- 
side the city. 

These egg-masses, or bunches of eggs, vary greatly in size, the 
smallest being no larger than an English walnut and containing only 
from five to eight eggs, while the largest bunches are from six to 
eight inches long, more or less oval in shape, and contain from one 
hundred and fifty to two hundred eggs. The bunches are usually 
attached to some water-plant or to an overhanging blade of grass, 
and the gelatinous matter is so translucent that the dark, opaque 
eggs may readily be seen through it. Each egg is surrounded 
by two membranes, between which there is quite a space; and as 
this space, as well as that within the inner membrane, is filled with 
fluid, an admirable arrangement is thus secured for protect- 
ing the embryos from any injury to which they might be exposed 
by coming in contact with any hard, unyielding body. 

The eggs were kept in large glass jars and developed quite 
rapidly, the rate of growth sceming to depend upon the purity 
and temperature of the water. After their gills and balancers 
were developed, they emerged from the eggs and began their 
active life in the water. And now I found trouble in keeping them, 
for I was unable to find what they wanted for food. I tried vari- 
ous things but did not succeed in pleasing them. Upon watch- 
ing them closely I soon found that they had developed cannaba- 
listic tendencies and were eating off one another’s gills. This led 
me to study their movements still more closely, when I soon dis- 
covered that among the many there were a few, who although 
they came from the same parents and were subjected to the same 
conditions while in the egg, were yet gifted with greater vigor and 
energy than most of their brothers and sisters or cousins. These 
few stronger ones eat off the gills of many of the weaker ones 
and at the same time were enabled to protect their own from mu- 
tilation or destruction. 

These favorable conditions, the large supply of food and the 
better acration of the blood, soon began to show their influence 
upon the growth of the individuals thus favored. Within a week 
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or ten days from the escape from the egg, these favored few were 
fifty per cent. larger than their weaker comrades who were born 


upon the same day. Their mouths had by this time increased so 
much in size that they were no longer satisfied with nibbling off 
the gills of their brethren, but now began to swallow them bodily, 
Chis great increase in the supply of food soon produced a marked 
effect upon those who were thus supplied; so that in ten days 
from the time that they began to feed in this way they were from 
ten to twelve times the length and bulk of those upon whom they 
were feeding. Developing at this rapid race, they arrived at the 
stage when the gills are re-sorbed and the abranchiate form lcave 
the water for the marshy land or old, damp log, where it usually 
makes its home and where it would find a supply of more natural 
food-material, 

Here then was a very interesting case of natural selection, by 
survival of the fittest. All the weaker individuals being destroyed 
and actually aiding the stronger ones by serving them as food 
until they could pass through their changes and cscape to other 
regions where food was more abundant. 


RECENT LITERATURE. 


FLOGEL ON THE STRUCTURE OF THE BRAIN IN) DIFFERENT OR 


DERS OF INsSEcTs.—The Supplementary Heft for May 28th of 
Siebold and Kolliker’s Zeitschrift fiir Zooloete 
contains an elaborate article by J. H. L. Flogel, illustrated by a 


number of micro-photographs. This and Dictl’s excellent paper, 
published in 1876, are the only treatises on the minute structure 
of the brain of insects, Owskianikof having studied that of the 
spiny lobster (Palinurus) several years ago, while Dietl studied 
the brain of Astacus, Flogel cstablishes three points as the re 
sults of his researches. 

First, the constant presence of the remarkable central 
the mature insects of all orders, while it is almost absent in th 
larve of Lepidoptera (but not in Hymenopterous larva). We 


body in 


are thus led to suppose that it has something to do with the 
formation of the faceted eyes. If it has any relation with the 
bundle of fibres passing from the optic lobe, there is nothing to 

indicate it. 

Secondly, the size of the olfactory lobe, with it olfactory 
bodies, correlated in insects with small antenna: entirely unfit 
for tasting, but on the contrary with a very completely developed 


sense of smell, is in the author's opinion an excellent proof of the 
correctness of Leydig’s view that the antenne are organs of 
smell, whatever may be brought forward in opposition to it. If 
they are to be interpreted as an apparatus for detecting sounds, 


| 
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ve, on the other hand, are acquainted with the finer structure of 
the organs of hearing in the Orthoptera, and know that they have 
no such constituted brain-centres as the olfactory lobes. 

Thirdly, Flogel draws attention to the wonderful and so little 
understood facts that in insects, where the lobes (“ bechers” of 
Flogel, “lappen,” “ gestielte korper,” ete., of Dietl) and the sub- 
stance around it (gerust) constitute the greater part of the brain, 
there is indeed no connection of the nerve-fibres to be found with 
the remaining parts of the brain, and consequently also with the 
«esophageal commissures. The opinion that the ganglionic cells 
are in direct relation through fibres with the organs of the body 
is provisionally unfortunately contradicted. But where are the 
intermediate stations ? he asks 

Finally, the author claims that the essay indicates the outlines 
of a future brain-topography for insects, and shows that the single 
parts of the brain have their homologues in the different orders 
of insects ; consequently a ground-plan in the organization is not 
to be mistaken, and thus a comparative anatomy of the brain of 
insects is outlined comparable with that of the vertebrates, as 
established by the researches of Stieda. 

EMBRYOLOGY OF Bryozoa.—The author of this elab- 
orate and beautifully illustrated memoir is well-known for his able 
and thorough work on the development of the sponges and 
nemertean worms. .\ large number of typical forms of Polyzoa 
or Bryozoa, as the German and French call them, have been 
studied, and the different stages figured, including the genera 
Loxosoma, Pedicellina, and several genera of higher marine 
forms. We will vive the general results of our author's work 
condensed from the general. study of the different 
sroups of Chilostomatous and Cyclostomatous Polyzoa, shows that 
their development presents the same phenomena, characterized 
by the great regularity of the segmentation (szoru/a) and giving 
rise to a blastu/a, in which the advanced morula is composed of 
two distinct halves (oral and aboral) sc parate d by acrown of cilia. 
Phen the gastrda Fic. 
state is assumed and 
afterwards the me- 
soderm arises. .At 
the moment of birth, 
the embryo always 
withdraws the ab- 
oral end within the 
crown and thus as- 
sumes discoidal 
cess much more rapidly, previous to the appearance of the fur 

les Bry Par J. BarRots. Lille, 1877. 


{/evontdium mytili, 2.— 


1°, pp. 305, with 16 plate 
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row, so that we are led to distinguish in certain types, the pres- 
ence a little after the gastrula stage of a stage with an aboral mass 
and extended or widened, face separated one from the other by 
the furrow (Fig. 3, 8). Hence he distinguishes two fundamental 
forms; that which presents in the em- 
bryos the division into an aboral and 
extended face (Alcyonidian or pedun- 
culate form), and that in which the 
furrow is wanting, constituting the 
K’scharine or sessile form. Barrois con- 
siders that the latter is the original 
form, and that the Alcyonidian form 
(lig. 4") is derived from it. 

The formation of the recurved intestine of the Polyzoa results 
from a closure of the opening of the digestive cavity, analogous 
to the closure of the blastoderm in Clepsine and in Euaxes. The 


Fic. 3.—Larva of A. myth. 


Ectoprocts pass during the period of their development through an 
[ntoproctous condition in which the part which represents the 
intratentacular space or basilar plate, which separates the digestive 
cavity from the cavity of the sheath, contains the two openings 

’ the digestive tube, and is completely encircled by the tentacles. 

Barrois thinks, contrary to Allman, that it is much more 
natural to consider the Ketoprocta as organisms throughout com- 
parable to Entoprocta, but in which the anus curves within the 
tentacular crown, as he had shown to be the case at the time 
when the tentacles bud out; and it is very improbable that the 
transitory state in which the crown is interrupted on the anal side 
is the point of departure of the formation of the lophopore; we 


ot t 


shall thus have a general phylogeny of the class of Polyzoa, 
based on the cvolution of the tentacular crown, and disposed as 
follows: Entoproctes—Lophopodes—Gymnolemes. 

He considers that all the different larval forms of Polyzoa may be 
reduced to a single type composed of a gastrula with two opposite 
faces or ends separated by the crown, one (aboral) bearing in its 


centre the buccal opening, and Capabie ol being covered SO as to 
I D 


form the vestibule; all the larvae possess a median muscular or 
fatty layer (vz7), which is generally composed of a portion formed by 
the oral face (labial mesoderm) and of a portion dependent from 
the aboral face ; this last is more constant, more voluminous, and 
constitutes the essential portion of the mesoderm; it is derived 
in most cases from a simple delamination of the exoderm, but 
in the Entoproctes, the intestine appears also to take part in its 
formation ; it is even possible in Pedicellina that it is derived from 
a fold at the end of the intestine, and that we may find in the 
Polyzoa some traces of an enteroccele. 

From this primitive type, already very complex, the larvee of 
the Entoproctes are derived by a differentiation of the mesodermic 


In all the figures o indicates the mouth; 4 and sz, the furrow; c, the crown of 


ilia, mz, aboral mesoderm ; c¢, ciliated crown ; /, stomach. 
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masses, Which place themselves in relation with the skin at three 
three tactile organs. The larve of 


different points to form the 
the Cyclostomes are formed 
by an extension of the crown 
in the form of a mouth on 
the aboral face, and finally 
the larvee of the Chilostomes 
(Fig. 4) and Ctenostomes 
arise by a division of the 
aboral face into two parts, 
the cupping glass-like part 


(ventouse) and lower 
resulting from the 


drawal 


of this same 


part, 
with- hic. 4.—third derived torm of Chilostome 


face. larva. 


Our author then compares the larval form of Polyzoa with 
those of the Rotifera, and compares their ciliary crown with the 
rotary organ of Rotifers, the thoracic segment of Brachiopod 


FIG 


mt 


5.—A 


larve and the cil- 
lated crown of 
the Trocho- 
sphere of mol 
luscs andworms, 
and find a strong 
similarity be- 
tween them. He 
accepts the Tro- 
chosphere-forms 
of Rotifers, Poly- 
Braechio- 
podes, Molluses 
and Annelids, and thinks that there are 
essentially two forms, the first giving rise to 


6.—Annelid larva. 


the Polyzoa, the second to the Brachiopods, Molluscs and An- 
nelids; the first group having the ciliary crown placed below 
the mouth, and the second and last having the crown of cilia 


placed above the 
mouth. He is of 
the opinion that 
the Polyzoa on 
embryological 
grounds are, 
on the whole, 
closely related 
to the Brachio- 
pods and Roti 
fers, and from 
the general re- 
semblance of the 


Fic, 8, —Branchiopod larva. 


larva: of the entoproctous Polyzoa to the Rotifers he concludes 
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that they have the, most intimate relation with the latter. After 
swimming about as ciliated larvee, the shell or ectocyst develops 
and the larva becoming stationary, soon assumes the mature 
Polyzoan condition. 

The description of the metamorphosis and mode of budding 
of the polypite in the different forms is fully detailed and illus- 
trated by beautiful figures. As seen 
in Phatlangella flabellans (Cyclo 
stomes) the larva, after becoming 
fixed to some object, consists of a 
white pyriform mass, closely envel 
oped by an ectocyst, with numerous 
fat elobules between the latter and 
the white mass. The ectoeyst swells 
into a discoidal sac, with endocyst, 
ectocyst, and an external anhistic 
zone, While the internal whitish mass 
transforms into the polypide. The 
discoidal sac formed by the endocyst 
constitutes simply the basal disc of the primitive cell. The future 
opening of the cell appears on the upper surface of the cell. The 
budding out of the secondary cells of the polyzoarium is then 
described. It begins by the appearance of a cell placed in front 
and below the primitive cell, and which borders it on each side ; 
its s ‘condary cell then divides into two, each 
of which gives successively origin to three cells, 
and. we thus arrive at an Idmonea stage, and 
finally the Phalangella stage ts reached, the pro 
cess being a dichotomous mode of budding quit 
inalogous to that which produces the cormus, 
pread out in plates, of Escharina. 

Che development of J/emdéranipora pilosa is 
siven with much detail. The larva of this spe- 
Fic. 10..— P oa ies 1s provided with a bivalve shell, so that it 

was by Semper and Claparede considered as a 


Fic. 9.—Molluscan larva. 


ly mp!) Dp 


Lamellibranchiate larva, but was proved to be 
rudimentary Young Polyzoan by Schneider, in 1869. Bar- 
spines; o/, opening rois finds it impossible to compare the shell of 
of the cell this larva to that of the Lamellibranchiates, and 


considers its metamorvhosis as like that of other Chilostomes. 
The work must be considered as the most important general 

treatise on the development of Polyzoa in existence, that of 

Nitsche being less complete, though of a high order of excellence. 


FRAZER'S REPORTS OF PROGRESS IN ‘THE Disrricr OF YORK, 
Apams, CUMBERLAND AND FRANKLIN COUNTIES, PENNSYLVANIA. — 
Reports C of the Second Geological Survey of Pennsylvania, and 


Second Geological Survey of Pennsylvania. Published by the Board of Com- 
missioners. J. B. Pearce, Secretary; J. P. Lesley, State Geologist. 1876. 
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CC, CCC, ete., relate to the counties lying in the south-east angle 
of the State, which have been assigned to Prof. Frazer. 

Report C, 1874, is devoted to a study of York and Adams 
counties, but more particularly the former. Pages I to 77 
describe 126 ore banks, both new and old (at that date), and 
their correct location on the general map renders apparent for the 
first time a law governing their position in definite horizons. 
Pages 78 to 87 describe Section 1. The description differs from 
the same section as given by Rogers in some important particu 
lars. In it the first reliable measurement of the perpendicular 
thickness of the ‘“ Auroral” limestone, made during the survey, 
finds place. Prof. Rogers took the clearly marked planes of fine 
lamination for cleavage and occasional joints of low angle for that 
of fine bedding; by which means he reduced the total thickness 
of the measures very much. In the syneclinal, whose axis lies 
very near the Wrightsville—Columbia bridges, the thickness 
appears as 2800 feet 4 

It may be remarked, as a new feature in delineation, that the 
symbols characterizing the different strata are continued for about 
3000 feet above the line of ocean level as well as below it, the 
present surface being indicated by a profile. ‘This permits a more 
comprehensive view of the differences between formations, empha- 
sizes faults, and hints at the possible amount of erosion. 

Section No. 
exhibiting an anticlinal on their southern margin. On pp. 104 
114 some chemical and structural differences are shown to obtain 
among the limestones united under the name of Auroral. Later 
we have an interesting chemical and microscopic analysis of the 


2, across the mesozoic beds, is interesting as 


dolerytes of Adams county, in which they are shown to differ 
from those of Connecticut, in having two mol. abradorite and 
one of Pyroxenc. 

Prof. Frazer's view of the origin of the limonites is favorable 
to their derivation, in the main, from the pyrite and carbonate of 
iron among the hydro-mica schists. 

Report CC continues the result of the survey of York and 
Adams counties with part of that of Franklin. The important 
magnetic ore of Dillsburg is described, and some striking illus- 
trations of the manner in which the ore and trap occur in these 
formations are given on p. 234. Several sections of the mesozoic 
red beds are given, one of which exhibits two small anticlinals 
as interrupting the uniformity of their north dip. Prof. Frazer 
devotes especial attention to the difficult question of the dynam- 
ics of this formation, which has so long puzzled geologists. By 
a geometrical method, as applied to their structure, he reaches the 
conclusion that the measures of the New Red have not been dis- 
turbed by uplifts, as has generally been assumed. 

Thorough explorations of limited areas, such as are described 
in the present reports, furnish the most exact knowledge available 
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for scientific generalization as well as for economic statistics. 
From both points of view the volumes before us justify the wis- 
dom of the creation and support of the Second Geological Sur- 
vey of Pennsylvania. 

FOURTEEN WEEKS IN ZoOLoGy, BY J. DoRMAN STEELE.—The 
following facts in Natural History, which will be new to most 
readers of the NaAruRALISr are taken from Steele's “ Fourteen 
Weeks in Zoology,”! a work by a “born school-book writer,” 
lately published to “ meet the popular demand” for instruction in 
Zoology. 

“ Lophiide (crested)—The Fishing frog has the ventral fins 
forward of the pectoral. The latter serve as legs and enable it to 
hop about upon the beach. Upon the head are three spines—the 
first, with a shiny membrane at the tip, fastened bya ring-and-staple 
joint and able to move in every direction ; the other two turning 
only backward and forward. The sluggish creature lies in the 
mud at the bottom of the water, and waving the first spine, 
attracts the curious fishes with this glistening bait; but, as they 
nibble, the rear spines knock them into its capacious mouth ” 
{p. 

“ Percide (dusky).—Ferch are found both in salt fresh 
water. Their operculum is so constructed that they can be kept 
alive in the air for hours by occasionally pouring water upon 
their gills” (p. 191). 

“ Siuride—The Cat-fish, or Horned pout, has a naked skin, 
and the mouth surrounded by tentacles” (p. 195). 

“The //ydrosea (water-dragon animals) or Jelly fishes, have no 
mesenteric spaces, and the eggs are developed on the external in 
stead of the internal surface of the body wall. Interspersing the 
tentacles and other parts of the body are cells containing long, 
spirally-coiled threads, barbed and serrated, which dart forth with 
inconceivable velocity to lassotheir prey. * * * Mere trans- 
parent masses of jelly and only visible because of their brilliant 
colors, they move through the water rapidly and lasso their prey 
with great precision”’ (p. 271). And so on wherever one opens 
the book. 

It seems to me, that we who believe in the study of nature as a 
means of grace,” ought to protest earnestly against such bur- 
lesques on science as this work and its companions. “ I told them 
that I was not the man for such work, and I told them, too, that 
the less of such work that is done the better. It is not school- 
books we want, but students. The book of nature is always 
open, and all [ can do or say shall be to make them study that 


book and not to pin their faith to any other PUAN GASSIZ)——L.-S. ae 


1 Fourteen We in Loilogy. By J. DORMAN STEELE, Ph. D., F. G. S., author of 
the Fourteen Weeks Series in Natural Science. <A. S. Barnes & Co. New York, 
Chicago and New Orleans, 1877. 
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Recenr Books AND PAMPHLETs.—Les Enchainements du Monde Animal dans 
les temps geologiques, Mammiféres tertiares, par Albert Gaudry, Prof. de Paleont. 
au Mus. d’Hist. Naturelle de Paris. Avec 312 gravures dans le texte. Svo, pp. 
Paris, 1878. From the author. 


Contributions to ser tieirien. No. 2. By S. A. Miller and C. B. Dyer. 8vo, 
pp. 11, pls. 3 and 4. Cincinnati, July 22, 1878. From the authors 


The Sixth Annual Report of the Board of Directors of the Zodlogical Society of 
Philadelphia. 8vo, pp. 25. From the society. 


\ Catalogue of the Flowering Plants and Higher ¢ ryptogame growing without 
cultivation within thirty miles of Yale College. Published by the Berzelius Society. 
8vo, pp. 71, and map. New Haven, 1878. From the society. 

Metasomatic Development of the Copper-bearing Rocks of Lake Superior. By 
Raphael Pumpelly. (Abstract from the Proc. Am. Acad, of Arts and Sciences. Vol. 
Svo, pp. 253=309. 

Report of the State Commissioners of Fisheries for the year 1877.  Svo, pp. 38. 
Harrisburg, 1878. 

The Columella and Stapes in some North American Turtles. By Sarah P. Monks. 
(Read before the Am. Philos. Soc., March 1, 1875. Svo, pPp- 335-337> pls. 16 and 
17. Irom the authoress. 


ithe Respiration of Amia. By Burt 
Assoc., Nashville. August, 1877 Svo, pp. 3 


of Ithaca, N. Y. (Proc. Am. 
rom the author. 
Boletin del Ministerio de Fomento de la Reptblica Mexicana. (Daily Meteoro 
logical Report.) Folio, pp. 2. Mexico, 1878. From M. Barcena, Director. 
Me xican Contributions to the Bulletin of International Meteorological Observa 
, taken simultaneously on March, 1878. Mexico. From M. Barcena, Director. 


A further contribution to the knowledge of the existing Ziphoid Whales, genus 
By William Henry Flower, F.R.S., V.P.Z.S. (From the Trans. 
Zool. Society, Vol. x, Pt. ix, 1878.) 4to, pp. 416-437, pls. Ixxi-Ixxiii. London, 
1878. rom the author. 

Bibliography of North American | aerertoke rate Pa 
the p blic itions that have hitherto been made 1 the invertebrate paleontology of 
North America, including the West Indies and Greenland. By C. A. White M.D., 

id H. Alleyne Nicholson, M.1)., D.Sc. (Miscel. Publications, No. 10, U. S. Geol 

2. Washington, 1878. From the Depart. of the 


vontology; being a report upon 


Surv. of Territories.) S8vo, pp. 13 
Interior. 

Bulletin of the United States Geological and Geographical Survey of the Territo- 
ries, Vol. iv, No. 3. 8vo, pp. 544-745. Washington, 1878. From F. V, Hayden, 
U.S. Geologist. 


New Specimen from the Water-lime Group a N.Y. By A. R. Grote and 
W. H. Pitt, of Buffalo, N. Y. (Proc. Am, Res thig 1877.) Svo 


pp. 300-302, From the authors, 

Notice of the Discovery of the position of the Crural Processes in the genus 
Atrypa. By William Gurley. ( | before Am. Philos, Soc., March 1, 1878. S8vo, 
PP+ 337-338, and plate 14. From the author. 


On the Annual Deposit of the Missouri river during the Post-pliocene, By | 
lodd, of Tabor, Iowa. Proc. Am, Ass., Nashville, August, 1877.) 8vo, pp. 
291. From the author, 

Descriptive Catalogue of Photographs of North American Indians. By W. H. 
Jackson, Photographer of the Survey. Miscel. Publications, No. 9g, U. S. Geolog. 
Sury. of the Territories.) S8vo, pp. i-iv, 124. Washington, 1877, From. F, V. 
Hayden, U. S. Geologist. 


Preliminary Report of the Field Work of the U.S. Geological and Geographical 
Survey of the Territories for the Season of 1877.  8vo, pp. 35. Washington, 1877. 
From F. V. Hayden, Geologist-in-Charge. 

Report of the Geological and Geographical Survey of the Rocky Mountain R« 
gion, By J. W. Powell, Svo,pp. 19, with map. From the author. 

Preliminary Report on the Palwontology of the Black Hills. By R, P. Whitfield 
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Containing descriptions of new species of fossils from the Potsdam, Jurassic and 
Cretaceous formations of the Black Hills of Dakota, S8vo, pp. 49. Washington, 1877 


rom |, . Powell. 
I Wed l 

Note additionélle au Mémoire sur les Phénoménes de la Digestion chez les 
Insectes (publie en 1874). Par Felix Plateau, Bruxelles, 1877. 8vo, pp. 25. From 

Recherches sur la Structure de ? Appareil Digestif et sur les Phénomeénes de 
Digestion chez les Araneides Dipneumones. Par Felix Plateau, Bruxelles, 1877 
Svo, ] 136, 3 pla From tl thor 

L/Instinet d Insectes, Peut-il étre mis en Deéfaut par ce Fleurs Artificielles 
By M. Felix Plateau, Paris, 1876. 8 pp. © 

\ iation Fran¢ pou ] cement. de Science Co de Clermont 
Terra St e du 21 Ao 1S76 

S \ nada, k { Progre for 1870-77 Alfred R sel 

Li L 1878 pp. 565. Mary nad illustration From the 


Not on the North American Caridea in the Museum of the Peabody Academy 
tf Sere S m, Mas By J. S. Kingsley. (From the Proc. of th \cademy 

Na Scier of Philadelphia.) Svo, pp. 19. From the author. 

Entomological Notes. VI. By S. HL. Scudder. From the Proceedings of thi 
Boston Society of Natural Ilistory, Vol. xix, 1877-7 Svo, pp. 51, 1 plate 

sm onian Contributio Ix ledge, 318. On tl Rema f Later Pre 
Histo1 Man, obtained from ves in the Catherina Archip lago, \Jaska Territo1 
ind . lly from th \ Island By W. H. Da Washi 
ton, 1878 pp. 4O, p 

On Distor ( icol R Hu y’s proposed Classit 
f Worn Memon before t] Boston Society of N Llistory 

1877.) S. Minot. 4to, pp. 12, 1 

On the Respiration of Am By Burt G. Wilder. (From the Proceedings of 
the American Association for th \dvancement of Science, Nashville Meeting, 
\ug 1877.) SVO, Dp. 


f Sci \ August, 1877.) Svo, pp. 5. 
Jal | htad Nat { hen Vere my W Jahr, 1877 
78. M €, 1977 17 


Noti f the Discovery of the position of the Crural Proce 


in the genus 
Atrypa. By William Gurley. Read before the American Philosophical Society, 
March, 1878 Qi pp. 2,1 plate 
Cotton and the Principal Insects. etc., frequenting or injuring the Plant in tl 
United States. Written and etched by Townend Glover Washington, 1878, 4t 
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GENERAL NOTES. 
BOTANY. 


FERNS, IN THEIR Howes AND Ours.'—We have often deplored 
the scarcity in this country, of popular handy books upon scien 
tific topics. In England and on the continent, there is hardly a 

nele department of natural science which has not, by means of 


low-priced manuals, received illustration at the hands of compe 


their THlome nd Ours, By John Robinson Salem. S. FE. ¢ 
mo. DO. 
1579. pp. 17 


Ont Ann | Deposit f the M 1 . during th 1’ Pli ene. By J. E. 
Ye | n I Proceedin of t American Association for the Advancement 
Bi Thier] Band. 4, Heft 1-3 band ro, Hett New York, B 
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tent men. Mr. John Robinson, long and very favorably known 
in New England as an amateur cultivator of ferns, an enthusiastic 
collector, and a pleasing teacher, has initiated a series which may 
supply the needed want. In the narrow limits of small pages and 
in an easy style, the author has brought before the reader a fund 
of information respecting ferns and their habits. There is little 
to criticise in the creditable accomplishment of this praiseworthy 
task. The volume is a timely contribution to a neglected portion 
of the field. Of late, we have been much favored by new books 
on Ferns: Prof. Eaton’s Ferns of North America, Mr. Wiiliam- 
son’s Ferns of Kentucky, Mr. Meehan’s Native Flowers and 
Ferns, are all heartily weicomed. They admirably fill their several 
places, but are not one whit encroached upon by Mr. Robinson’ 
Ferns. His work, in a manner, supplements all the rest— 


LeG. 


\ Tree two Sromps.—This would be nothing remark 
able in the home of the banyan and mangrove, but in higher 
latitudes and especially in the dryer regions of the Mississippi 
valley it is strange cnough to interest all observers. 

Near Tabor, Fremont Co., Lowa, on the farm of Mr. John 
Rhodes, there stands a Bass-wood (/7/a americana), presenting 
the anomalous form of a vigorous trunk seventy-five feet high 
rising from two perfectly distinct stumps, about ten fect apart. 

The stumps are of nearly equal size, and are narrower seen 
from the north-cast. About six feet from the ground the cross 
section is fifteen by eighteen inches. The centers of the stumps 
are about ten fect apart at the surface of the ground. The 
timber has been eleared from around the tree so that it has 
attracted more attention recently, but Mr. Rhodes informs the 
writer that when he came into the country twenty-five years ago, 
the features of this tree were the same as at present, except that 
the whole was smaller. The upright stem was then only four or 
five inches in diameter. Two smaller trees connected with it have 
been cut down. 

How may this strange growth be explained 2? The idea that it 
may have resulted from a seed sprouting upon a large log and send- 
ing roots down on both sides is forbidden by the height and breadth 
of the arched base. Logs of such size are not known in this 
country. It could not have been produced by any washing away 
of the soil, for it is on a nearly even and uniformly sloping hillside, 
Phe idea of its being formed by the SrOWING together of two 
trees is extremely improbable, considering the angle at which the 
‘tumps unite Chere seems but one other supposition possible, 
viz: that a young tree was in some way bent over till its top wa 
rooted in the earth, while one of its branches embodied the 
upward vigor of the tree. This theory is strengthened by the 
fact that the castern stump sends out more prominent roots, as 
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appears at the surface of the ground, also by the leaning of the 
lower part of the trunk toward the west. 

What caused such a planting of the top of a tree in the ground 
can only be conjectured. It was done before any white man’s 
axe felled a tree to crush it down. Perhaps some early trapper 
bent it down fora night’s shelter, but more probably the wind 
overthrew the tree, which forced the young bass-wood to the 
ground and held it there. This case shows, as is not often seen, 
how the functions of the stem may be completely reversed, as in 
the western half of this arched base. It is the more interesting 
in every respect, because it is probably the work of natural forces 
unaided by man.— ¥. /. Todd, Tabor College, May 2, 1878. 

BoranicaL Nrews.—Messrs. Ivison, Blakeman, Taylor & Co., 
have issued Professor Gray's Synoptical Flora of North America. 
Vol. Il. Part I. Gamopetale after Compositic. It forms the first 
installment of the long expected continuation of Torrey & Gray's 
“Flora of North America.” Two parts have appeared of Mee- 
han’s “‘ The Native Flowers and Ferns of the United States,” the 
plates printed in colors by Prang & Co., Boston, from designs by A. 
Lunzer. The Aiulletin of the Torrey Botanical Club for June, 
contains notes on Vitis by Dr. Engelman ; on simplea 
in Massachusetts, by G. Ik. Davenport ; Mr. Britton contributes a 
table of observations on the appearance of the leaves of shrubs 
and trees on Staten Island. A notice of Williamson’s Ferns of 
Kentucky, speaks favorably of it as a convenient and excellent 
work. The Botanical Gazette for June contains notes on the 
vitality of the seeds of Datura tatiula, by T. C. Porter; on the 
plants of Indian Territory, by A. Wood; on polygamous flowers 
in Populus, by G. EK. Davenport; on the distribution of certain 
plants in Missouri, by G. C. Broadhead (concluded in July num 
ber); and on Monotropa uniflora, by R. E. Kunze. The July 
number prints a letter from A. Fendler, on the botany of the 
Island of Trinidad. Mr. G. J. Lemmon contributes an amusing 
article on honorary names in scientific nomenclature. The same 
number contains advance descriptions of two new species of Sap 
tisia, B. calycosa Canby, from St. Augustine, Fla., and 2. se/phurea 
Engelmann, apparently from Missouri. The August number 
contains a list of the plants of Indian Territory, by G. D. But- 
ler. Among the articles in Trimen’s Yournal of Lotany is a 
new key to the genera of Amaryllidacew, by J. G. Baker. An 
Arabis and a large Cincus were found growing, by F. V. Dick- 
ens, among the cinders almost at the summit of the volcano 


y 


of Fusi in Japan, which is 12-13000 high. The number of 


visits paid during the year 1877, to the herbarium of the Brit 
ish Museum for scientific inquiry or research was 1297. Caruel’s 
Vegetable Morphology is noticed as being fresh and original, 
with figures mostly original. At a meeting of the Linnaan 
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Society, April 4th, a paper was read by M. C. Cooke, on a 
collection of fungi, from Texas, collected by Mr. Ravenel some 
years ago; the series was small.—Gvrewdl/ea for June contains 
Ravenel’s American Fungi, including, the species issued in the first 
and second centuries of Ravenel’s “ American Fungi,” with other 
species, collected at the same time, in insufficient quantities for 
distribution. ‘Two elaborate monographs on the vine disease; one, 
published in Italy, by Pirotta, and the other in Austria, by Baron 
Thalmen, are noticed critically. A valuable article on the salmon 
disease, due to Saprolegnia ferax, which is common on the gold- 
fish, in aquaria, by W. G. Smith, is reprinted from the Gardener's 
Chronicle.——-The last (20th) volume of Memoirs of the Societe 
National des Sciences Naturelles de Cherbourg, only lately re- 
ceived, contains a life of the eminent botanist, Thuret, by Dr. E. 
Bornet, with researches on the development of buds in the 
Kquisetacece or horse-tails, by E. de Janczewski, while the same 
author contributes notes on the development of the cystocarpe in 
the Floridea:, a contribution to the study of the mode of fecunda- 


tion of the alew. An essay of one hundred pages, on the indus- 
trial plants of Oceania, by Mr. Hl. Jouan possesses a good deal of 
practical interest. 

ZOOLOGY. 

Nores oN A New Jeksey CARPENTER-BEE.—A species of car- 
penter-bee (\vlecopa virginica)is very abundant in southern New 
Jersey, gnawing its tunnels most often in rails or fences, but 
frequently in parts of houses, so that it sometimes becomes a 
nuisance. As many as fifteen holes I once counted in a single 


rail, but these were the accumulation of years. The main part of 
the tunnel runs lengthwise with the grain. There are usually two, 
but sometimes three, branch tunnels, having a common opening. 


I have often wondered how the insect, when fully developed, 


escapes from the nest in which it has undergone its transforma- 


tions. Since the egg first laid is in the bottom cell, if the insect 
from this e 


eg develops soonest it would have to gnaw its way 
out through the wood (as Reaumur states is the case with the 
French species .Y. eve/acea), or, scramble through the tunnel to 
the opening, to the dismay perhaps of the other bees. On 


examining a nest in January, 1877, containing five bees, tu 
formed, | found that the bee nearest the opening was of the 
darkest color—there being a regular gradation in color from this 
bee to the lightest colored one at the termination of the tunnel. 
| also noticed that the bees were in a similar position, back 
upwards and Acad foward the opening, and, although the partitions 
were destroyed, the raspings composing them lying on the lower 
ide of the horizontal tunnel, the bees did not appear to have 
moved out of their original cell limits. 

‘The departments of Ornithology and Mammalogy are conducted by Dr. ELLIOTI 
Cours, U.S. A. 
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According to Reaumur, \y/ocopa violacea so constructs its tunnel 
that the terminal cell ends very near the surface of the wood. 
This makes escape easy; but no such provision exists in any 
specimens of nests of \Vvdocopa virginica that I have examined, 
and I have never seen bu/ a single opening in nests from which the 
bees had escaped. Vrom the preceding facts it would appear 
probable that the insects escape from the original and only open- 
ing of the nest, and in order of position. I notice that there is a 
gradation in the length of the cells—the terminal or bottom cell 
being the shortest. The greatest number of bees I ever found in 
a nest was eleven. Woodpeckers seem to prey to some extent 
on the larve, or pup, as would appear from certain conical- 
jagged holes opening into successive cells. A specimen of such 
a nest may be seen in the Entomological Laboratory of Cornell 
University.—//enry Turner. 


THE SKUNK EATEN BY THE Lynx.—QObserving in a late number 
of the NaruraAuist, the note ‘ood of the Skunk,” reminds me 
that I have lately seen that the skunk ts itself food for at least one 
animal. Dissecting a wild cat (Lyx vufus) two days since, I found 
bunches of woolly hair in the intestine. These had no perceptible 
odor. Upon opening the gullet, however, near the stomach I found 
a roll of skin and hair which at once announced its proper belong- 
ings by a stifling wave of the peculiar mephitic stench of the 
skunk. I did not look further, but contented myself with the 
reflection de gustibus, ete. 

The lynx is said to feed upon rabbits, rats, squirrels and upon 
such birds as roost or breed on the ground, varying its diet from 
time to time with fish and frogs. The unusually mild winter 
through which we have passed and the absence of snow forbids 
the idea that hunger drove it to partake of skunk—besides which 
the lynx was very fat. The bunches of hair in the intestine may 
have been the remnants of some previous meal, or they may have 
been of the skunk but deodorized by bile. Perhaps strong allal- 
ies may be found to destroy the odor of this stinking beast’s secre- 
W. Barton, 117 WW. Madison Street, Raltimore, Mid. 


Carnivorous TAppo_es.—About thirty years ago Prof. 5. F. 
Baird stated that the best method of cleaning the skeletons of 
small animals is to place them in a vessel of water containing 
living tadpoles of some of our common frogs. The tadpoles de- 
vour the macerated flesh with rapidity, leaving a ligamentous 
skeleton prepared with the greatest nicety. The species which 
Prof. Baird found most effective is the Rana sr/vatica. This fact 
has been recently revived in some of the English scientific jour- 
nals, and still more lately Miss S. P. Monks has made the same 
observation at Cold Spring, New York. “Tadpoles are primarily, 
as the structure of the intestines indicates, vegetable feeders, but 
appropriate any organic matter in a state of maceration. 
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ANTHROPOLOGY. ! 


ANCIENT OLLA MANUFACTORY ON SANTA CATALINA ISLAND, CAL. 
——During my explorations along the Pacific coast I paid much 
attention to the discovery of the workshops of one of the most 
beautiful articles of true aboriginal workmanship. It is the vé//a, 
a cooking vessel made of a species of steatite, the pot stone, or 
lapis ollaris of old, of which Theophrastus and Pliny speak as a 
material used for the manufacture of vessels among the ancient 
eastern nations. My observations and notes, which I made while 
working on the mainland, pointed to the islands in the Santa 
Barbara channel as the locality in which the manufacture was 
carricd on, I expressed the opinion in my report to the Smith- 
sonian Institution (Hayden's Bulletin, Vol. iii, p. 50) that the site 
must be looked for on Santa Catalina island. During my last 
year’s visit to that island, on behalf of the Peabody Museum, | 
discovered the first quarrics in the locality called Pots valley. 
The pits and quarries revealed the busy hand of the aborigines, 
among the dédres, and in the partly-covered pits where cooking 
vessels were found in all stages of finish, from the boulder but 
partly worked out from the rock and _ still firmly attached to it, 
the globular form roughly rounded, the boulder in which the 
excavation has already been commenced, and so on to the 
smoothly finished pot. All the implements with which the task 
was accomplished were also found, and by observing the progress 
of the work in the many specimens discovered, it was not diffi- 
cult to ascertain the mode of manufacture, the result of which I 
made a subject of an essay accompanied by illustrations (Report 
of the Peabody Museum, 1877). Not only were cooking vessels 
extensively manufactured on this island, but also flat dishes 
(which the Mexicans call Covza/es), cups, pipes, stone rings which 
were used as weights for digging-sticks, and all kinds of trinkets. 
These articles constituted the money of the people of Santa Cat- 
alina, like the shell-beads of the neighboring island of Santa 
Cruz, where they were extensively manufactured by the aborig- 
ines, and whence they were distributed far along the coast, and 
to some extent into the interior. The quarries are more abundant 
in number towards the south-eastern end of Santa Catalina 
where for about two miles square not less than three hundred 
quarries and pits were discovered during my last visit, with a 
large number of pot-boulders, sherds, tools, ete-—Paul Schu- 
macher. 

ABORIGINAL BurIAL.—A very singular case of aboriginal burial 
was brought to my notice recently by Mr. Wm. Klingbeil, of 
Philadelphia. On the New Jersey bank of the Delaware River, 
a short distance below Gloucester city, the skeleton of a man was 
found buried in a standing position in a high red sandy clay bluff 


Edited by Prof. Orts MAson, Columbian College, Washington, 
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overlooking the stream. A few inches below the surface the 
neck bones were found, and below these the remainder of the 
skeleton, with the exception of the bones of the hands and feet. 
The skull being wanting, it could not be determined whether the 
remains were those of an Indian or of a white man, but in either 
case the sepulture was peculiarly aboriginal. A careful exhuma- 
tion and critical examination by Mr. Kk. disclosed the fact that 
around the lower extremities of the body had been placed a 
number of large stones, which revealed traces of fire, in con- 
junction with charred wood, and the bones of the feet had un- 
doubtedly been consumed. This fact makes it appear reasonably 
certain that the subject had been executed, probably as a prisoner 
of war. A pit had been dug, in which he was placed erect and 
a fire kindled around him. Then he had been du77ed alive, or, at 
least, if he did not survive the fiery ordeal, his body was imbedded 
in the earth, with the exception of his head, which was left pro- 
truding above the surface. As no traces of the cranium could be 
found, it seems probable that the head had cither been burned or 
severed from the body and removed, or else left a prey to raven- 
ous birds. The skeleton, which would have measured fully six 
feet in height, was undoubtedly that of aman. This forms an 
interesting example of the cruclty practiced by the aboriginal 
tribes on their prisoners. In the neighborhood of this grave 
many stone implements have been found and the remains of ex 
tensive Lenni Lenape encampments can be traced. —/:. A. Barber. 


ANTHROPOLOGICAL NEWs.—Mr. A. F. Berlin, Reading, Pa., calls 
attention to polished arrow-points similar to those mentioned by 
Mr. J. D. McGuire in our last number. It may be that these so- 
called arrow-points were knives. Major Powell sent to the Na- 
tional Museum, three years ago, a collection of Pai-Ute flint 
knives elued in wooden handles, the blades of which would be 
taken for arrow-points. They are figured and described in Dr. 
Rau’s work on the Archvological Collection of the U.S. National 
Museum, No. 287 of Contributions to Knowledge, page 2. 

The circular issued by the Smithsonian Institution recently, 
calling for information relating to the permanent archeological 
remains of North America, has met with a hearty response from 
many quarters. Dr. G. S. B. Hempstead has prepared a revised 
chart of the Portsmouth Works at the mouth of the Ohio River, 
containing many more details than plate XXVIT of Squier and 
Davis’ work. Other enthusiastic archeologists have promised 
to do the same for their respective counties. As the descrip 
tions are received they are filed away in the name of the con- 
tributor, who will receive, in the summing up, credit for the work 
done. 

Mr. Frank C. Cushing, the enthusiastic young assistant in the 
Ethnological Department of the National Museum, has recently 
visited an old soapstone quarry on the farm of Mr. John B. 
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Wiggins, near Chulu, Amelia County, Va. He not only suc- 
ceeded in finding the localities where the ancient workmen had 
operated, but discovered in the neighborhood the quartz bed 
where they had obtained their implements for working the pot- 
stone. Mr. Cushing, to test their method, constructed a quartz 
pick and detached with it a mass of steatite. He made an accu- 
rate survey of the quarry and has reproduced in plaster a miniature 
model of it similar to the plaster representations of the cliff dwell- 
ings prepared by Mr. Jackson, of the Hayden Survey. A large 
number of pots, picks, mauls, tomahawks, &c., were also secured 
for the National Museum. 

Mr. Edwin A. Barber, of West Chester, Pa., is collecting mate- 
rials for a work upon pipes and smoking customs in all ages and 
nations. In order to make his work exhaustive he desires to know 
of every article ever written upon that subject. He also wishes 
sketches, photographs, cuts, electrotypes of aboriginal pipes, an- 
cient and modern. Chewing and snuffing will come in for their 
share in the description. Inasmuch as we cannot get together often 
in our country, owing to the great distances, and talk over those 
matters which are interesting to all, the next best thing is to make 
the Naruratist our medium of communication. We shall be 
glad to publish the name of any anthropologist who is working 
in a special field. 

Dr. Theodor Poesche, of Washington, has published through 
Costenoble of Jena, a volume of 240 pages, entitled “ Die Arier, 
Kin Beitrag zur Historischen Anthropologie.” The author has 
collected a great deal of evidence to show that the theory of the 
Indian origin of the Arian races is untenable. The relationships 
existing between the various Huropean races of that stock is 
traced and the author is inclined to believe them to be autoch- 
thonous so far as we know anything about them. 

Part second of the Revie da’ Anthropologie opens with a learned 
paper from the pen of Dr. Broca, upon cerebral nomenclature, 
including the names of the divisions and subdivisions of the 
hemispheres as well as their anfractuosities. Those of us who 
erew up in the notion that the human brain was a mass of con- 
volutions, having no more order than the viscera ora dish of 
maccaroni, will be pleased to see what progress has been made in 
the investigations originated by Gratiolet, and since prosecuted 
by eminent anatomists, among whom M. Broca occupies a high 
rank. The object of this study is to localize and name the parts 
of the brain so that cerebral topography may become a useful 
part of anthropological study. The Xevve always contains a large 
amount of useful matter edited by the most distinguished men in 
France under the titles: Revue Critique, Revue Préhistorique, 
Revue des Livres, Revue des Journaux, Extraits et Analyses, and 
Miscellanea. The Bulletin Bibliographique, a very valuable fea- 
ture, is conducted by M. Dureau. 
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Parts ii, iii, and iv. of the Bulletins de la Societe d’Anthropologic 
de Paris for 1877, come to us all at once. The operations of this 
society are so important that the entire contents of the numbers 
will be given, in the hope that some of our readers will light upon 
something for which they have been searching. 

Part ii—De la circoncision des filles [continued from Part i.] ; 
Reprise de la discussion sur la religiosité; Rapport sur les 
archives du Musee national de Rio de Janeiro; De lastigma- 
tisme visucl ; de la prostitution et ses rapports avec la dépopu 
lation; Corses et Albanais, Types bulgares; Des dialectes 
berrichons ; Sur la technique microskopique dans ses applications 
a l’etude de la chevelure dans les races humaines; Sur les 
mariages consanguins ; Sur la fecondite des prostituces; Sur la 
cerveau a l’ctat foetal; Sur la montagne de I’ Espiant ; Caverne de 
Cravanche-Bbelfort ; Topographie cerebrale comparee de homme 
et du cynocephale; De la genealogie de Vhomme d’apres 
Haeckel; Squelette humain a onze paires de cotes; Gravure et 
sculpture des os avec le silex; Amulettes des grottes de Menton. 

Part iiii—Continuation of Gravure et sculpture, &c.; Sur une 
amulette en schiste talgucux de Menton ; Sur les decouvertes de 
la baie de Penhouct ; Sur l’origine des Oromo cet la durce d'une 


generation ; Sur l'angle orbito-occipital; Sur le tatouage par 


incision et torsion de la peau; Sur les cranes Savoyards ; Sur les 
origines de fer; Sur Ja langue vei ct la race Kruman; Sur un cas 
(hemiteric héréditaire ; Sur le Grand Chaco; De la trepanation 
du crane sur un chien vivant; Sur une statistique des Apophyses 
styloides vertebrales chez VPhomme; De la plagiocephalie chez le 
singe ; Transformation de lorcille chez les vertebrés, Responsi- 
bilite des sourds-mucts ; Crane tartare, Pli transversale de la main 
du singe chez Vhomme; Sur un cerveau de gorille, Sur la 
statistique des naissances gemellaires et leur rapport avec la 
taille. 

Part iv—Sur le cerveau de gorille; Fouilles en Andalousie ; 
Mensuration chez Ices conscrits ; Indicns de Paya; Deformation 
syphilitique du crane ; Croyance a l'immortalite de lame; De la 
vue humaine; Sur les Celtes; L’espéce humaine; Type de 
enfant dans l’art ct dans la science ; Textes relatifs aux Celtes ; 
Collection prehistorique de Budapest; Les Pcnongs Piates ; 
Maladie des Scythes; Fouilles de Caucase ; Perforations crani- 
ennes du Perou; Explorations dans le Sahara; Cranes d’anciens 
cimeticres ; Rapport sur les Esquimaux du Jardin d’Acclima- 
tation; Les Esquimaux d’ Asie; Recherches craniometriquces ; 
Anciens peuples de |’ Europe Centrale; Questionnaire sur le 
Greenland ; Synostoses craniennes ; Nomenclature cerebrale ; Des 
apophyses styloides lombaires ; Composition du lait de la femme 
Momies du Haut Pérou; L’ambre prchistorique ; 


Groupe de Lapons observes a Londres ; Circonvolution limbique 
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GEOLOGY AND PALAHONTOLOGY. 

Tue VERTEBRA OF RaciiromMus.—This genus of Labyrintho- 
donts was characterized in this journal for May, 1878 (p. 328), 
from vertebrae. Since that date, the reception of other specimens 
enables me to add some points to the definition already given. 

There is an clement representative of the centrum wedged in 
between the superior external angles of adjacent intercentra, as 
in Zrimerorhachis. Yhese, as well as the intercentra, differ from 
those of that genus in their greater degree of ossification, which 
is so far complete as to greatly contract the canalis corde dorsalis. 
The central elements of opposite sides do not unite on the middle 
line, although in contact. The neurapophysis is produced down- 
wards and outwards, terminating in the simple diapophysis, with 
rib articulation. The inferior articular faces of the arch are two 
on cach side, one for the central element in front, and the other 
for the one behind it. The whole is surmounted by a continuous 
neural spine, which is expanded at the summit in the known 
species. The ilium is a subspatulate flat bone, with its rather 
thin oval proximal extremity directed backwards, and extending 
across three centra. 

It is probable that the vertebrae of the genus /ryops (Pr. A. P. 
S. 1878, 520), and perhaps those of all the true Ladyrinthodontia, 
are constituted as in Ahachitomus—k. D. Cope. 

THE Postrion OF Diprerus.—Dr. R. H. Traquair has recently 
studied the structure of Dplerws and has determined several 
points which are essential to a knowledge of its systematic posi- 
tion. Tle finds that in its suspensorial apparatus it agrees with 
Ceratodus as well as in its palopterygoid bones. He infers that 
the character of the pectoral fins is identical with that of Ceraso- 
dus. The skull differs from that of the genus in question in the 
ereater degree of ossification of all its parts. Dr. Traquair places 
Dipterus Acfinitely among the Dipxoz, as already done inferentially 
by Giinther. Tle also regards Pahedaphis as a member of the 
same sub-class; and discovers that Chzrodus is based on the 
splenial tooth of a /Zatvsomid fish. 


Fossit. WALKUS DISCOVERED Ar MaAine.—The 
larger part of the skeleton of a walrus, including the skull with 
tusks over five inches long, and all but two of the teeth, has 
lately been unearthed from the Quaternary Clays of Portland, 
Maine. It was partially imbedded in a layer of blue clay a foot 
in thickness, overlaid by a layer of lighter clay two feet two 
inches thick, containing casts and shells of .J/ya arenaria, Macoma 
subulosa, Mytilus edulis, Cardium (Serripes) granlandicum, Astarte 
striata, Saxicara distorta, Nucula antigua, Leda tenuisulcata, L. 
truncata, Natica clausa, and pusilla, and Balanus. The skeleton 
is in the museum of the Portland Society of Natural History. 


sce Proc. Amer. Philos. Soc., 1878, p. 526. 
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GEOGRAPHY AND TRAVELS.! 
THe Amazon.—-The U. S. corvette Axterprise, Commander 


Thomas O. Selfridge, arrived off Para, Brazil, on the 24th of 


May, having been ordered to make a survey of the Amazon 
river as far as Manaos, and the Madeira as far as San Antonio. 
From a correspondent of the WVew York /ferald we learn that the 
Enterprise started up the river on the 3d of June. Passing the 
mouth of the Tocantins she entered the first narrow canal. These 
natural canals or fzres resemble the artificial channel made by 
Capt. Eads at the mouth of the Mississippi—the heavy growth 
of aquatic plants and the thick interlacing of the roots of the 
trees forming in these narrow passages barriers similar to the 
mattresses used by him. A frigate may pass through these natu 
ral jetties of the Amazon without fear, for the rush of water 
keeps the way clear. 

Two serious accidents to the machinery caused considerable 
delay, but the survey had been conducted successfully at the 
rate of about sixty miles a day up to the date of this letter, on 
June 15th, off Serpa, thirty miles below the mouth of the 
Madeira. No triangulation is undertaken, but simply a track 
chart is to be made. The points noted are the depths, the pro 
file of the shore, the position of the islands, the courses steered, 
the bearings of prominent points, the fixings of landmarks, the 
strength of the current, the character of the banks, the compass 
deviations, the meteorological changes, the barometric altitudes 
and the latitude and longitude of the towns, villages, bars, shoals 
and rocks of the river. 

A correspondent of the Mew York World gives an interesting 
account of the [sland of Marajo, the largest in South America, 
at the mouth of the Amazon. Its area is nearly that of the 
State of New York. This immense tract, formed by alluvial 
deposits, is a vast plain, without hill or valley or springs of water. 
The island is divided diagonally into two se Ctions nearly equal in 
extent, the south-western being covered by forest, and the north 


western being an extensive prairi¢ with occasional groups of 


trees. The former section is of great fertility and yields a great 
variety of valuable timber, medicinal plants and a great number 
of India rubber trees (Syphonia eclastica), The prairic is devoted 
to cattle raising, and their number is estimated at 250,000. In 
many places the land is below the level of the river bed, and 
during the rainy season these tracts are almost entirely sub 


merged, and overflowing fill the lakes and rivers of the island, of 


which Lake Arary and the river of the same name are the most 
important. the exception of some plantations of sugal 
cane and cocoa, the raising of cattle on the prairies, and the man- 
ufacture of the India rubber in the forest region are the only 
industries of this extensive territory. The population is sup- 
posed to be about 36,( 

Edited by E_tis H. YARNALL, Philadelphia. 
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INTERSECTIONS OF Mountain RANGES.—In an _ article 
upon the Himalayan System, included in the Proceedings of the 
Berlin Geographical Socicty, Herr Von Richthofen remarks (as 
translated in the July Geographical Magazine): In the history of 
orography three styles may be distinguished. As hydrography 
generally precedes topography, so water-partings come to be 
hypothe tically regarded as mountain ranges; those between the 
principal rivers being considered as ranges of the first degree, and 
those between minor streams as ranges of lower degree. By the 
knowledge of the elevations and depressions of a country we 
arrive at the second stage and find that the mountain ranges do 
not always coincide with the water-partings. Some of the ranges 
are found to be intersected by rivers and the most general features 
of the structure become apparent. A third stage is reached when 
we have obtained from the geological composition not only a 
scientific knowledge of the main features of the formation, but 
also understand the laws of the arrangement of the secondary 
features. The transition from the first to the second stage can 
be seen most distinctly in those mountain systems which have 
only in our own time become known, as, for instance, in the one 
of the Tian-Shan and the Pamir Mountains, where in the un- 
explored districts, the water-parting system still regulates the 
drawing of our maps; whilst, in all districts which have been 
surveyed more accurately, range after range appears distinctly 
with frequent fluvial intersections. 

A continuous function of water-parting is not the necessary 
mark of a mountain range. In the case of the Himalayas the 
principle adopted long ago from a purely geographical point of 
view by geologists, but rarcly admitted by geographers, is triumph- 
antly established, 7. ¢., that mountain ranges are to be considered 
independently of interruptions and intersections by river valleys 
and that the latter are only to be regarded as solutions of con- 
tinuity of a secondary importance. 


GEOGRAPHICAL News.—The U.S. Coast Survey steamer lake 
returned about the tst of July, from dredging operations in the 
Gulf of seri Capt. Patterson of the Coast Survey, states 
that the extensive and accurate soundings of the Gulf, taken by 
the Sonathonie scientific methods on this voyage, do not tend to 
confirm the belief, long held, that the equatorial current, after 
rushing from the Caribbean Sea through the channel formed by 
the West Indian islands and the northward projection of Yucatan 
makes the whole tortuous circle of the Gulf close by the shores 
of Central America, Mexico and the southern coast of the United 
States, before emerging into the Atlantic, between the point of 
Florida and the Bahamas. The observations tend rather to prove 
that the force ot the incoming equatorial stream extends itself in 
one direction against the mass of the Gulf long before it reaches 
the Texas coast and then turns directly towards and re-issues into 
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the ocean. Col. Prejevalsky, an account of whose last journey 
to the Lob-Nor was given in the Natruratist for August, writes 
from St. Petersburg (London <lcademy, June 29th), that he is 
obliged, on account of his health, to take a complete rest until 
December next, when he expects to start for Port Zaizan, 
whence he will depart for Hami and Sha-chan, en route for Tibet. 
Upon his return, probably at the end of 1880, he will set to work 
on the materials he has collected. 

Dr. Behm, in his J/oxatsbericht (July Iittheilungen), states 
that included in his collections is the skin of a species of wild 


horse named Tarpan, which dwells in the sandy deserts of 


Dsungaria, together with the Kulan and 
the Djigetai hemionus). This specimen was. slain by 
the Kirgise at Gutchen. The London Atheneum is in- 
formed that the recent telegraphic determinations of longitude 
executed by the Indian Survey Department have resulted in the 
geodetical connection of Madras Observatory, the pivot on 
which the whole fabric of Indian triangulation rests, with 
Aden and Suez, and hence with Greenwich. The result of this 
measurement is to establish a new value for Madras Observatory 
(80° 14’ 51” Ie. of Greenwich), which will thus affect all Indian 
meridians and which will have, theoretically, the effect of moving 
India 2000 fect or so further from England. It is hoped to estab- 
lish further geodetical connection with Australia, and ultimately 
that San Francisco on the one side, and the Russian stations on 
the Pacific on the other, may be brought into connection with 
Europe. Dr. Van der Horek, who delivered an address before 
the American Geographical Socicty, in 1876, on the results of an 
expedition made by him to Lapland, 1874-5, has now gone to 
Hong Kong on a mission entrusted to him by the German gov- 
ernment and the Berlin Geographical Society. He is to organize an 
expedition to traverse the whole of the Eastern Asiatic coast, the 
islands especially; then crossing at Behring’s Straits to follow 
down the western Coast of America to ¢ yregon. The objects of his 
journey are scicntific investigations, coast surveys, deep sea dredg- 
ings, geological, zoological and botanical researches, and, above all, 
anthropological studies concerning the migration of men from 
Asia to America, and to see if remains of an ancient migratory 
people cannot be found on the isolated groups of islands of these 
regions. The means at the disposal of the expedition will be 
liberal, and the time unlimited, and it is expected that the work of 
the expedition will consume three or four years. (Mew York Tr- 
bune).——-Last weck we spoke ofthe generosity of the United States 
Government in the distribution of the publication of their admir- 


able surveys. We regret to sec, from a speech in the House of 


Representatives by the Hon. O. R. Singleton, that the usefulness 
of Dr. Hayden’s surveys threatens to be seriously crippled from 
want of funds. The appropriation for this survey in 1867, was 
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only $5,000, which in 1873 had been raised to $95,000. In 1876 
this was reduced by $30,000, and again, in 1877, by $20,000, 
leaving the appropriation at only $45,000. The largest sum is 
what is actually needed that the survey may be carried on with 
efficiency, and to reduce it is quite unworthy of a nation so ad- 
vanced and liberal as the United States, and is really the worst 
possible economy. The additions which have been made 
to science by Dr. Hayden’s survey have been immense and 
of the highest importance, and its economic value to the 
country can be no less great. The mere list of the many admir- 
able publications of the survey is sufficient to prove that the 
money has been well spent; and we trust that the United States 
Government and Congress will be able to rise above all party feel- 
ing, and prove to the world that they have the best interests of the 
country and the interests of scientific knowledge at heart by re 
storing the appropriation to at least its old amount. Mr. Single- 
ton truly says that not a small item in favor of these surveys is 
the check they place on mining and land swindles—WNadure. 


OprrvuaAry.— Admiral Sir George Back, F.R.S., deceased on the 
23d of June, aged eighty-one years. He took part in five Arctic 
expeditions, the most important of which were the “ Franklin Second 
expedition,” in 1825 27; “The Arctic Land expedition to the 
mouth of the Great Fish river and along the shores of the Arctic 
ocean,” in 1833-35, and “The Ixpedition of H.M.S. Zerror” 
in 1836-37. 

John A. MacGahan died at Constantinople, the oth of June, 
aged thirty-two years. Ile will hereafter, be remembered for his 
wonderful journey to Khiva, in 1873, as related in his admirable 
work, “Campaigning on the Oxus.” He also wrote an account, 
“Under the Northern Lights,” of his voyage on the Pandora, 
with Capt. Allen Young, up the Pecl strait, in 1875. 

Mr. T. T. Cooper, British resident at Bhamo was assassinated at 
that place on the 13th of May. Ile was forty-one years of age, 
and was the author of “ Travels by a Pioneer of Commerce,” in 
which he related the details of a remarkable journey from 
Shanghai, through China and the border county of Tibet, to 
Yunnan. 


SCIENTIFIC NEWS. 


The sixth volume of the Proceedings of the California 
Academy of Sciences for 1875, has just been received, and con- 
tains a variety of interesting papers on the geology, insects, 
shells and plants of the Pacific slope. Part I, Vol. vii, just pub- 
lished, forms a érochure of 174 pages, and contains a number of 
papers on Pacific coast Lepidoptera, by Mr. Henry Edwards, two 
articles on Crustacea, by Mr. W. G. W. Harford, and numerous 
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papers onthe same subject by Mr. W. N. Lockington, as well as 
botanical notes and articles by Dr. A. Kellogg. A new mollusc 
(Paludinclla newcombiana) is described by Mr. H. Hemphill, while 


Dr. A. Stuxberg makes a preliminary report on the Lithobii of 


North America. The Academy is now one of the most active 
societies in the country, and rapidly developing the physical 
features, natural history and anthropology of the Pacific States. 

— forest and Stream reports the discovery of Amphioxus lan- 
ceolatus, by Mr. H. J. Rice, off old Point Comfort, Va. We look 
for its discovery on the southern coast of New England, as it 
occurs on the southern coast of Norway. A specimen of the 
skua, or Stervcorarius skua, was captured early in July on the 
Bank by a fisherman. The cunner has 
‘been hatched artificially at Bucksport, Maine, by Mr. C. G. 
Atkins. The U.S. Fish Commission have obtained through the 
Gloucester fishermen Chimera plumbea Gill., caught on a trawl 
line at a depth of 275 fathoms, near Sable island; also the third 
specimen in existence in museums of the gredadier, or J/acriris 
rupestris Bloch. Corals of the genera J/opsea and /sts were also 
brought in by fishermen from the banks. 

— The anniversary address of Prof. Martin Duncan, the President 
of the Geological Society of London, is an interesting 7éswmc of the 
most important results of recent palceontological discoveries, with 
especial reference to the fossil mammalian fauna of Gibraltar, 


Malta and North America, the relative hypothetical position of 


lands in the Tertiary period, particularly in Africa and South 
America, as well as to recent advances in the study of fossil 
sponges, Echini, and the Carboniferous fauna of the Southern 
Hemisphere. 

— The late Col. Stephen S. Olney, of Providence, well known 
for his zeal in the study of botany, has bequeathed an indefinite 
but probably large sum to Asa Gray, of Cambridge, Mass., and 
William M. Canby, of Wilmington, Del., in trust, to be applied 
in such a manner as, in their judgment, will best and most pro- 
mote the study, advancement and progress of the science of bot- 
any in the State of Rhode Island. 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


APPALACHIAN Mountain Criun.—Sixth Field Meeting, North 
Conway (Rev. Mr. Worcester’s Study), N. H., Wednesday, Aug. 
21, 1878. Several interesting papers were read by Profs. Picker- 
ing and Hitchcock, Rev. Messrs. Worcester and H. A. Parker, 
the two latter upon topics especially appropriate to the place. 
Excursions were arranged for Mts. Moat, Chocorua, Carrigain 
and Willey, and through the Notch. 


if 
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The following extracts convey an idea of the summer work of 
1878: 


Natural History —Members of the Club are requested to care- 
fully observe and record any facts, features, or phenomena in- 
teresting to them, which are connected with the Botany, Zoology, 
Geology, or Meteorology of any mountainous region. Oppor- 
tunity will be given at sectional mectings for the presentation and 
discussion of such items, with the hope that interesting facts may 
be gathered and collated. 

For good general directions, the report of the first Councillor 
in this department, Dr. T. Sterry Hunt, published in Appalachia, 
No. 1, is heartily recommended. Those interested in Botany are 
requested to use Mann’s Lists and Catalogue, which may be ob- 
tained from the Secretary. 

Any reports, communications, inquiries, or specimens designed 
for use in this department of the Club, may be sent to the Coun- 
cillor, William H. Niles, Councillor of Natural History, Cam- 
bridge, Mass. 

Topography.—\. \f inelined to do any work with plane-table, 
camera, micrometer-level, barometer, or theodolite, communicate 
with the department concerning instruments and methods. 
State for how long a time the instrument is desired. It is ex- 
pected that members will keep constantly in use the new topo- 
graphical camera presented to the Club by one of our lady 
members. 

2. Signify willingness to aid, in the event of making a system- 
atic occupation of Moat, Osceola, Willey, Agassiz, or some point 
in the north-east. 

3. One unprovided with special instruments can accumulate 
much valuable material. 

Note the qualifications of a point to serve as a station of the 
triangulation. 

Having roughly copied (on a large scale) those points in a cer- 
tain region which are shown on any map at hand, sketch in addi- 
tional details. Make the map a complete memorandum in regard 
to one or more classes of objects, such as summits, cols, springs, 
pools, streams, water-shed lines, roads, buildings. 

Make eye-profiles, with identifications and conjectures. These 
are valuable whether the point be occupied with the camera or 
not. With the aid of a glass make eye-profiles, on a very large 
scale, of interesting details. When a camera profile has already 
been drawn, visit the spot with a copy made in uniformly light 
lines, and retouch the lines, giving them proper relative impor 
tance. Also make additional identifications. 

Set signals, with due provision for finding the exact spot in 
case the signal be overthrown. Pole must be vertical. Erect 
trees may be used by cutting away the lower branches and sym- 
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metrically trimming the top. Notify the department, with full 
particulars, as soon as a signal is set. 

4. Communicate by mail with the Councillor, concerning 
special work desired in any vicinity, giving information, where 
able, as well as making inquiries. If unaware of his immediate 
location among the mountains, address him at 46 Federal street, 
Boston, Mass. J. Rayner Edmands, Councillor of Topography. 


Ar/—The department of art invites from members of the Club 
who are interested in this direction, notices of the finest views 
observed during the summer, with discussions of the elements of 
beauty conspicuous in them; also lists of photographs of peculiar 
excellence, and descriptions of interesting pictures. — It is desirable 
that a record of the ownership of such pictures be kept, for the 
sake of future exhibitions. 

The department also solicits correspondence from the members 
of the Art Section relative to the work of the Section. 

Address, after July tst, North Conway, N. H. John Worces- 
ter, Councillor of Art. 


/:xploration—While we have a general knowledge of the Ap- 
palachian region, and know something of its topography, geology 
and natural history, there are large areas of which we have no 
scientific interest in any part of the region where no scientific 
man has ever been comes legitimately within the scope of Ex- 
ploration. lor suggestions in the matter of exploration, the at- 
tention of the members of the Club is called especially to Ap- 
palachia, No. 1, p. 49; No. 2, p.117; No. 3, p. 189; No. 4, p. 282. 
In the last, reference is made to a circular which has been pre- 
pared for the purpose of recording observations. Those who ex 
pect to visit any mountain during the summer are requested to 
obtain copies of this circular from the Secretary. 

Members of t 
making explorations in the Adirondacks, the valley of the East 

h of the Pemigewassct, the region of Mount Katahdin, and 


1 


other interesting localities. 

Any member of the Club who intends making explorations in 
a region new to them, and wishes information as to what is 
already known of the region and the points that seem especially 
desirable to study, will have such questions answered as far as 
the Councillor of Exploration is able to give the desired informa 
tion. Address Box 1914, Boston, Mass. J. H. Huntington, 
Councillor of 

Improvements, —The following work is proposed : 

I. Completion of indications of path by rock signals, one white 
rock surmounting a criangular base of three rocks of any color, 
above the timber line on the Mt. Adams path and its branches. 

2. Finish cutting the Carter Notch and Carter Dome path. 


specifi knowledge. To make observations and collect facts of 


Club have already signified their intention of 
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3. Cut a path up Mt. Willey, along the north bank of the brook 
about 400 metres (1-4 mile) south of Moore’s Brook flag station 
on the P. & O. R. R. 


4. Cut a path around Frankenstein Cliffs, following up Bemis 
Brook to Arethusa Falls, crossing to the falls above Ripley’s on 
Cow Brook, and descending along the latter brook. 

5. Cut a path from the Ponds, near Greeley’s, Waterville, 
through to Sawyer’s River R. R., Upper Bartlett, with a branch 
up Mt. Carrigain. 

6. Cut a path to the top of Moosilauke from Woodstock, fol- 
lowing up the Moosilauke River. 


7. Measure and mark, metrically, the new Moat Mt. path. 


8. Construct a camp in King’s Ravine, as near the Head Wall, 
as water may always be found. 

g. Construct a camp on the Mt. Carrigain branch path, as far 
up as water may always be found. 

10. Mark meridian lines pointing to true north, in White Mt. 
region about 13° I. of magnetic north. 

It is expected that a party, with headquarters at the Mt. Craw- 
ford House, will be at work on Mt. Willey and around Franken- 
stein Cliffs, between July 4th and 1oth, and Appalachians inter- 
ested are invited to assist. 

The Councillor may be addressed at Weymouth, Mass. W.G, 
Nowell, Councillor of Improvements. 


SCIENTIFIC SERIALS. 


or Hayprn’s GEOLOGICAL AND GEOGRAPHICAL 
SuRVEY OF THE TERRITORIES.—No. 3, Vol. IV. July 29th, 1878. 
Field-notes on Birds observed in Dakota and Montana along the 
Forty-ninth Parallel, during the seasons of 1873 and 1874, by Dr. 
Illiott Coues, U.S. A.. late Surgeon and Naturalist U.S. North- 
ern Boundary Commission. Notes on a Collection of Fishes from 
the Rio Grande, at Brownsville, Texas, continued, by D. S. Jor- 
dan, M.D. Preliminary Studies on the North American Pyralidix, 
1, by A. R. Grote. Paleontological Papers, No. 6. Descriptions 
of New Species of Invertebrate Fossils trom the Laramie Group, 
by C. A. White, M.D. Palawontological Papers, No. 7. On the 
Distribution of Molluscan Species in the Laramie Group, by C. 
A. White, M.D. On some dark Shale recently discovered below 
the Devonian Limestones at Independence, lowa, with a notice 
of its Fossils and destription of new species, by S. Calvin, Pro 
fessor of Geology, State University of lowa. On the Mineralogy 
of Nevada, by W. J. Hoffman, M.D. 
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THE QUARTERLY JOURNAL oF Microscopical SCIENCE.—July. 
Mr. C. O. Whitman, of Boston, contributes an claborate and 
lengthy essay on the embryology of Clepsine, a leech-like worm. 
The article is one of the most important contributions in this 
difficult field of research. It treats of the origin and growth of 


the egg, its impregnation and mode of deposition, of the changes 


preliminary to and during cleavage, of the gastrula and“ neurula 


stages, comprising the growth of the germ-layer and the con- 
comitant invagination of the pharyngeal clefts, of the origin of the 
nerve-chain, segment cells, segmental organs and segments, of the 
origin and development of the alimentary canal and _ circulatory 
apparatus. The author believes that the ‘“‘neurula” of the chick, 
or of the fish, belongs to the same type as that of Clepsine, and 
the concluding remarks on the identity of type, in this phase, of 
worms and vertebrates, are of a good deal of interest. The re- 
searches were made in Prof. Leuckart’s laboratory. 

BULLETIN OF THE AMERICAN GEOGRAPHICAL SociETY.—No. 2. 


1878. Japan: Geographical and Social, by Rev. W. E. Griffis. 
The So-called Celtic Monuments of Brittany, France, by W 
Wright Hawkes, LL.D. Recent Journey of Exploration across 
the Continent of Australia; its Deserts, Native Races and Natural 


History, by Mr Jess. Young, ERG S.. IR \ S 


THe GroGRAPHICAL The Vilayet of the 
Islands of the White Sea (with a map showing the administrative 
divisions). The Country of the White Horde of Kipchak, by H. 
H. Howorth. | Survey, 
by S. Mossman. The Marine Survey of India, 1876-77. 

THe AMERICAN JOURNAL OF SCIENCE AND Akts.—August. 
Forest Geography and Archivology, by A. Gray. Structure and 
Origin of Mountains, by J. LeConte. Occurrence of a solid 
hydrocarbon in the eruptive rocks of New Jersey, by [. C. Rus 


sell. 


PopuLak SCIENCE Review.—July. Volvox globator, by A. W. 
Bennett. The Extinct British Wolf, by J. Hasting. On the 
Radiolaria as an Order of the Protozoa, by G. C. Wallich. Llow 
were the Kocenes of England deposited ? by J. S. Gardner. 

Tue MAGAzINE.—July. On the possibility of 
changes in the latitudes of places on the carth’s surface, by O. 
Fisher. 
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